
5 5*1 to 3R?* 


Indian Aqricu ltural _ 
Research Institute, New Delhi' 


I.A.R.I.6. 

Q1P SLK— B-3 I.A.R.I.— 10-5 55—15,000 





Occasional Papers 


OF THE 


CALIFORNIA 
ACADEMY OF SCIENCES 


XVII 


PRINTED FROM THE 

JOHN W. HKMORIE PUBLICATION ENDOWMENT 

24938 

I itti ffiV ffiK nt HU 

imiuHinmmraMBii 

IAR1 


SAN FRANCISCO 
Published by the Academy 
February 14, 1931 


COMMITTEE ON PUBLICATION 


. Barton Warren Evkrmann, Chairman and Editor 
Dr C E Grvnsky Dr Wm E Ritter 



LOG OF THE SCHOONER 
“ACADEMY” 


On a Voyage of Scientific Research 
to the Galapagos Islands 
i 905-1906 


BY 

JOSEPH R. SLEVIN 

Curator , Department of Herpetology 


SAN FRANCISCO 
California Academy of Sciences 
February 14, 1931 




No. 17) 


S LLl'lN LOG OF THE S CHOOSER “ ACADEMY ” 


5 


LOG OF THE SCHOONER “ACADEMY” 

ON A VOYAGE OF SCIENTIFIC RESEARCH TO THE 
GALAPAGOS ISLANDS 
1005-1906 


BY 

JOSEPH R. SLEVIN 
Curator , Department of II crpeiology 


Introduction 

For some time previous to the year 1905 the late Air. 
Leverett Mills Loomis, then Director of the Museum of the 
California Academy of Sciences, had in mind the sending of 
an expedition to the Galapagos Islands, an archipelago situ- 
ated on the equator 650 miles off the coast of Ecuador, and 
made famous to every naturalist by Charles Darwin, whose 
account of the voyage of H. M. S. Beagle has become a classic 
amongst students of nature. 

The Galapagos ha\e been visited several times since by 
naturalists but their stops were all too short and the means at 
their disposal for carrying on their investigations very limited. 
It was the idea of Mr. Loomis to send out an expedition that 
would have ample time to make an exhaustive survey, most 
extensive collections, and, most of all, to make a thorough 
study of the status of the gigantic land tortoises and secure 
specimens of the various species before it proved too late. The 
result was that an expedition was organized and sent out, 
remaining in the field for 17 months and one day, and bring- 
ing back the largest and finest collections ever made on the 
islands. The study of the land tortoises, of which 266 speci- 
mens were collected, resulted in straightening out many diffi- 
cult problems, and, with the exception of Charles Island, 
showed them to be still living on all of the islands in the archi- 
pelago from which they were formally known and that they 
even existed on islands they were never before known to be on. 


February 14, 1931 
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To overcome one of the great handicaps of some of the 
others who had visited the islands, a vessel was purchased for 
making the voyage, thus avoiding the various difficulties 
encountered by others when depending on commercial vessels 
or vessels of war, and enabling the Party to proceed when and 
where it chose. 

Of the available vessels about San Francisco at the time, 
the l\ S. S, Earnest , then being offered for sale bv the Gov- 
ernment, seemed to be the most suitable, and it was accord- 
ingly secured b\ the Academy. The Earnest was built at 
Baltimore, Maryland, in 1875, and was a two-masted com- 
posite schooner of 80 tons displacement, 89 feet in length over 
all, 25 feet beam, had a draft of 7 feet 3 inches, carried two 
topmasts and, up to the time she was stricken from the regis- 
ter, was employed by the United States Coast and Geodetic 
Survey. The schooner was brought from the Mar$ Island 
Navy Yard to a local shipyard, where she was overhauled and 
had extra tanks put in so as to ensure an ample water supply. 
She was re-christened /Icademy , and June 25, 1905, saw her 
alongside the Mission Street bulkhead, San Francisco, ready 
to load supplies and equipment She was loaded with sufficient 
food for about 20 months and carried a six months’ supply 
of water. 

The personnel of the party consisted of 1 1 members, as 
follow s : 


R. H. Bec k 
W. H Oelisnei 
F X Williams 
E. W C riff or<1 
J S. Hunter 
A. Stewart 
J R Slevm 
K S King 
F T. Nelson 
J J Parker 
J. \\ . While 


( hief of Party ami Mallei of the vessel 
Geologist 
Entomologist 
( )rnithologist 

Ornithologist and Mammalogi^t 

Botanist 

Herpetologist 

Assistant Herpetologist 

Mate 

Navigator 

Coolv 


The expedition left San Francisco on June 28, 1905, and 
did not return until the night of November 29, 1906, Five 
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months were consumed in making the journey to and from 
the Galapagos and a year was spent in the archipelago itself. 

The following account of the cruise of the Academy is 
taken from the official log-hook of the vessel and from the 
diaries of the author and of Mr. F. X. Williams, who very 
kindly permitted his to he used. 

With the exception of the two pictures of the schooner, 
loaned by Mr. Williams, the plates arc from original photo- 
graphs by Mr. R. H. Beck, who very kindly loaned them to 
the author, and it is with his permission that they are 
published. 

For the convenience of those making use of the publications 
dealing with the results of the expedition, the following lists 
are given to show the dates the various islands were visited, 
either from the schooner or on side trips made in the small 
boats. 


Localities Visited Kn Rocte to the Galapxgos 
1905 

July 3- 5 Ensenada, Lower California, Mexico 


11 

San A I art in Island 

13 

San Geronimo Island 

14-1 7 

Sail Benito Island (west) 

15 

“ u “ (east) 

15 

“ “ “ (middle 

18 

Cerros Island 

19 

Natividad Island 

26 

San Benedicto Island 

27-28 

Socorro Island 

27 

u u (Oneal Ro<J 

A vo, 10 

Clipperton Island 

Sept. 3-13 

. Cocos Island 



Localities Visited in tiie (Jala i*agos 

1905 


1906 


Sept. 24-30 Jan. 

31 

Hood Island 

Oct. 1-2 

Feb. 

1-14 

a <* 


Jvne 

23- 30 

u » 


JlL\ 

1-2 

“ “ 

Sept. 27 

Feb. 

3 

Gardner Island (near Hood) 

30 

Jvne 

27 

4 * “ 44 “ 
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Oct. 

3 



Gardner Island (near Charles) 

Oct. 

3 

Ff.b. 

26 

Champion Island 

Ocr. 

3-13 

Feb. 

25-28 

Charles Island 



March 

1-2 

u u 



May 

14—17 

u u 



M AY 

23-31 

« u 



Jink 

1-4 

a u 

Oct. 

14-18 

Jan. 

24 30 

Chatham Island 



Feb. 

8 

4 . 4 . 



Feb. 

21-24 

44 it 



J cl\ 

3 8 

is 4* 



Sept. 

7-10 

4 . 4 . 

Oct. 

20-24 

Joey 

9 -tO 

Harrington Island 

Oct. 

24-28 

Jan. 

11-22 

Indefatigable Island 

Nov. 

5-30 

Jl'LY 

11-25 

4 . is 

Oct. 

30 



Brattle Island 

Oct. 

31 

March 

4 tO 

Albemaile Island (Vtlanul) 

Nov. 

1-3 

Apr ii. 

30 

4 . 4 . 



May 

1-3 




Ai o. 

20-31 

4 . 4 & 



Sept. 

1-5 

4 . 



March 11-15 

u “ (south coast) 



April 

24-26 

1% U 



M ARC H 

17-21 

(Iguana Cow) 



Marc h 

22-31 

“ “ (7. gus Cove) 



April 

1-8 




April 

17 20 




April 

10 16 

fc u (Hanks Bay) 



At G. 

9 12 

“ (Cowley Moun 

Nov. 

20 22 

JlLV 

25-26 

South Seymour Island 

Nov. 

20 



44 44 U 

Nov. 

23 

Joia 

25 

Daphne Island 

Dec. 

1-17 

Arc;. 

14-15 

Duncan Island 


Dec. 18-20 


Jervis Island 
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Dec. 19-31 

Jan. 

July 

Aug. 

1-4 

28-31 

1-9 

James Island 

ti u 

a u 


Fer. 

25 

Onslow Island 


March 22 
April 2-5 
April 18-19 

Narborough Island 

u it 

it ii 


May 

14 

En derby Island 


July 

24 

Eden Island 


July 

July 

27 

30 

Bartholomew Island 


Aug. 

13 

Cowley Island 


Sept. 

14-15 

Tower Island 


Sept. 

17-18 

Bindloe Island 


Sepj . 

18-23 

Abingdon Island 


Sept. 

24 

Wenman Island 


Sept. 

25 

Culpepper Island 

Log of the Schooner “Academy” 

1905 

June 28 : 10: 00 A. M. tug Relief made fast alongside and 

at 10:30 hauled out from Mission Street bulkhead, heading 
for the Golden Gate. Set all lower sails after crossing the 
bar and at 12 : 45 P. M. let go the tug. Took departure from 
the San Francisco lightship, bearing NW. by compass, dis- 


tant two miles. Weather slightly hazy with moderate westerly 
breeze. Set course for Ensenada, Mexico. Most of the party 
never having been to sea before succumbed rather early. 
Gifford and myself standing watch and watch at the wheel, 
the mate and navigator taking the deck. At sundown a four- 
masted bark under all plain sail passed to windward of us. 

June 29 : Moderate westerly breeze. Most of the party 
still seasick. Vessel making about five knots. During th$ 
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second dog watch the main peak-halyard block unshipped, so 
the mainsail was lowered and made fast for the night. Lat. 
34° 56' N.. Long. 122° 42' W. at meridian. 

June yo: Opened with strong westerly winds and overcast 
skv. At 1 : (X) P. M set the mainsail, the seasick members 
turning out to lend a hand at the halyards. 4 : CX) P. M. 
winged out the foresail to starboard and ran the schooner 
wing and wing Wind increasing towards evening, we low- 
ered the mainsail and made it fast for the night The main 
deck leaks considerably, making it rather uncomfortable 
below. Nelson and myself spending our watch below over- 
hauling stores to prevent damage by water and plugging up 
leaks with empty sacks. Lat. 32° 30' N., Long. 120° 26' \Y. 
at meridian 

July i ' Opened with fresh westerly wind, the wind falling 
light at 10* 00 P. M. and hauling to the northward. Members 
of the party feeling better today and Williams appeared at the 
table. In the afternoon the vessel was almost becalmed and 
I went out in the skiff with Peck shooting petrels We baited 
them with refuse from the galley and Beck shot about eleven. 
Saw numbers of shearwaters and Black- footed Albatrosses. 
Lat. 32 c 05' N., Long. 117° 41' W at meridian 

July \t 2: 00 \. M. made the land to the northward of 
Todos Santos Bay and stood off shore till daybreak, when we 
shaped course for Knsenada \t 6:00 A. M. the vessel was 
almost becalmed. Saw several schools of bonitas and passed 
by large patches of kelp Several whales about the vessel, one 
passing within a hundred feet or so of us. Later in the 
morning the breeze freshened and at 1:15 we made the Port 
of Knsenada, letting go anchor off the wharf in four fathoms. 
Made fast sails and cleared up decks. Four days and three 
hours from San Francisco. Received the C aptain of the Port 
on board and were given pratique. The seasick party feeling 
much better now 1 and all of us are enjoying the warm weather. 

July y: All hands ashore collecting. The Commandante 
permitted us to take firearms ashore so 1 visited the valley 
back of Knsenada, bringing back 30 lizards, 12 toads and a 
snake, the first specimens of some thousands taken on the 
expedition. In the evening all hands were busy on board 
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taking care of their specimens. X el son busy overhauling* 

running rigging. 

July 4 : Dressed ship in honor of Independence Day. All 
hands ashore collecting, and enjoying the warm weather after 
the trip down. 

July 5 ; Captain of the Port notified us this morning that 
the ship s papers had been altered and that we could clear the 
vessel and stop at some of the islands off the coast of Dower 
California. E. W. Nelson, of the L. S. Biological Survey, 
who is just finishing up an account of the bird fauna of 
Mexico, on which he has been working for the past 14 years, 
was a visitor on board and had supper with us. A voung 
couple from San Diego came on board this afternoon and 
wanted Beck to go outside the three-mile limit and marry 
them. Beck was willing, but the uncertainty of the wind for- 
bade this and we had to let them wait in Ensenada two weeks 
so that they could claim residence and be married ashore. 

July 6 : 4:00 A. M. weighed anchor and stood out of 

Todos Santos Bay. W ind very light and some fog. Wind 
died down later in the morning and we drifted back towards 
the anchorage. Vessel becalmed and making no head wav by 
noon. 

July 7 . Opened with very light winds. Made short tacks 
back and forth across the bay. Sighted a whale, two Black- 
footed Albatrosses and some shearwaters. Phis morning went 
out in the skiff with Beck shooting birds. About 10: 00 A. M., 
a light breeze coming up, the schooner was put on the port 
tack and we stood out of Todos Santos Bay, heading for the 
channel between Punta Banda and Todos Santos Island. Had 
Todos Santos Island abeam at noon. Sighted our first turtle 
this morning. 

July <V: Becalmed. 1 : 00 P. M. w e were three miles SW. 
of Punta Banda, which we passed yesterday at noon. Wil- 
liams caught a sphinx moth sunning itself on the main boom. 
Went out in the skiff wdth Beck shooting birds. Lat. 31° 21' 
30" N., Long. 116° 48' W. at meridian. 

July q: Opened with fair breeze. Weather hazy with 
smooth sea. Calmed down in the afternoon, vessel making 
about five knots. Two doves lit on board, ate some bread 
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crumbs we offered them, and then Hew off. Sighted two 
sharks, several Black-footed Albatrosses and many shearwaters 
in the wake of the schooner. Four jaegers and a tropic-bird 
seen. All hands keeping* the Sabbath. Lat. 31° 00' N., Long. 
1 17° 14' \V. at meridian. 

July io: Becalmed. While W illiams was on watch at six 
o'clock this morning, a large moth (Erebus odora) flew on 
board and was caught. Vessel about 30 miles off shore. Went 
out with Beck shooting birds. Got nine Black-footed Alba- 
trosses, some shearwaters and petrels. Several sharks about 
the schooner as she lay becalmed. Lat. 30° 42' N., Long. 
117° 03' W. at meridian. 

July li : Opened with light winds and weather slightly 
foggy. At 5:30 A. M. we sighted the mainland, and at 
6:00 A. M. San Martin Island. The schooner was headed 
down the channel and had the island abeam at noon, when we 
tacked ship and stood in. On approaching the island, a small 
sailing vessel, probably some poacher, hastily hoisted anchor 
and headed southward. While making up to the island, 
sighted a steamer bound north. At 2:30 P. M. hove the 
schooner to and landed a shore party. We found the island 
to be quite barren and rough, with only scattered patches of 
brush and a considerable growth of low-growing cactus, the 
spines of which were so tough and sharp that they went 
through the sides of our shoes. Towards the south end of 
the island we saw a large colony of cormorants and a con- 
siderable number of .sea lions. The ornithologists collected 
some wrens, ospreys, cormorants and a blue heron. T found 
a gopher snake and two species of lizards. The landing party 
was called off at 5 : 30 P. M. and vve headed southward under 
a fair breeze, the vessel making about eight knots. 

July 12 : Opened with light winds and warm weather. 
Vessel making from one to three knots on course to San 
Benito Islands. Sighted some whales, several sharks and a 
dolphin. Lat. 30° 24' N., Long. 116° 03' W. at meridian. 

July iy: Opened with light winds, increasing towards 
noon, when the vessel logged seven knots. Early this morning 
we passed through a fair sized school of whales. At 3 : 00 
A. M. passed a steamer bound south. 4:30 A. M. sighted 
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San Geronimo Island, and Beck, having decided to try to 
land, we shaped a course for the north end, arriving there at 
7:30 A. M. Hove the vessel to and landed a shore party. 
Much kelp about the island, making it very difficult to get the 
skiff through to the landing place. Ornithologists collected 
some auklets, oyster-catchers, etc., while I secured two species 
of lizards. The shore party was called off at 11:30 and 
course again set for the San Benito Islands. Wind NW. and 
the vessel making about six knots. Lat. 29° 46' N., Long. 
115° 48' W. at meridian. 

July 14 : Opened with fresh breeze and fine weather. Had 
the west San Benito abeam at midnight and hove the vessel to. 
At 4: 30 A. M. set course for anchorage. Wind light during 
the morning. At 12 : 30 P. M. made up to the anchorage and 
dropped anchor in 14 fathoms. After lunch put all boats out 
and went ashore collecting. Landing party found the island 
very barren as regards vegetation. Abalones, land shells and 
lizards ( l J ta stellata) very abundant. Ravens and several 
species of small land birds fairly abundant. 1 All hands re- 
turned to the vessel for supper. Ornithologists busy skinning 
birds late into the evening. 

July 15 : All hands ashore collecting. Party pulled over 
to the Middle San Benito, a low, rocky, barren island, about 
three-fourths of a mile in length. Found a few insects and 
lizards. Island almost destitute of vegetation. Spent about 
an hour on the island and then pulled over to the East San 
Benito, about two miles from the schooner. Found a large 
sea lion rookery and caught two pups and skinned them. All 
hands went in swimming and found the water very cold. 
Left shore at 6: 00 P. M. and pulled back to schooner. 

July 16 : All hands keeping Sabbath. Williams, King and 
Nelson tried their luck at fishing over the side and caught 
several fine fish. Had lunch at 3 : 00 P. M . and found the 
fresh fish a most welcome addition to our bill of fare. 

July 17 : Turned out early and, with Beck, Gifford, Wil- 
liams and King, landed on West San Benito Island to dig for 

1 On a visit made by the writer on board the Mexican Patrol Boat Tecate in 1922, 
land birds had become very scarce, no doubt due to the introduction of house cats by 
various fish camps 
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petrels. Got ten petrels and two eggs. Reck shot a raven and 
several other birds. Hunter, Ochsner and Nelson went hunt- 
ing sea lions on East San Benito Island. They killed and 
skinned out a large bull, bringing the hide back to the vessel. 
Spent some hours helping to scrape fat off of it. The skin 
measured about nine feet in length. At 12 : 30 weighed 
anchor and got under way for Cerros Island. Fresh NW. 
wind and sky overcast. At 5 : 15 P. M. beat up to the anchor- 
age in South Bay, letting go anchor in 0y 2 fathoms of water. 
Made fast sails and cleared up decks. During the night the 
wind increased, blowing off the land with great force. At 
0:00 P. M. veered chain to 40 fathoms. 

July iS: Landed on a rocky beach at South Bay, finding a 
cross erected on a high point at the west end of it. The 
country about South Bay is cut up into deep gullies and 
traveling is somewhat of a problem. A heavy wind was blow- 
ing at the time and it was with difficulty we made our way 
inland along the ridges. A high cliff containing many fossils 
was located at the west end of the beach. On getting inland 
we found everything extremely dry and desolate and the bot- 
toms of the dry washes swarming with grasshoppers. Thh 
part of the island was not found to be particularly productive, 
although w r e did not come back empty handed. I collected a 
few' lizards and a worm-snake, the first taken on Cerros 
Island. Nelson and Parker sent down the fore-topmast, the 
fore-topsail and all the gear connected w ith same. The fore- 
topsail was found to be useless, as the schooner would not 
lay up to the wind with the sail set, the centei board being out 
of commission. All hands returned on board at 6:00 o’clock 
for supper. Fine weather with fresh NW. winds. 

July Jp: All hands turned out at 4:30 A. M. Cook pre- 
pared morning coffee and at 5: 30 we weighed anchor, setting 
sail for Natividad Island. At 10: 00 o’clock we made up to the 
island and hove the schooner to off the SE. end. file landing 
party shoved off in the skiff, the schooner beating to wind- 
ward of the landing place. On nearing the beach we were 
hailed by a Mexican armed with a Winchester rifle, who 
ordered one man ashore first, so Beck landed, giving the 
Mexican our permits for visiting the island. Beck then hailed 
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the boat and we landed, hauling the skiff up beyond the high 
tide line. We found that a short time before our arrival 
some poachers had landed, held up the guard at the point of a 
gun and stole all the guano that had been sacked and made 
ready for transportation ; hence this time the guard was taking 
precautions. We found Natividad a typical desert island with 
numbers of giant cacti scattered about. Ospreys and oyster- 
catchers were quite common along the shores. Two species of 
lizards were abundant and many dead land shells were found 
scattered about in the sheltered gullies. The landing party 
was called off at 3:30 P JYI . , the schooner running down 
before the wind to pick us up. At 4: 10 P. M. departure was 
taken for San Benedicto Island, Sail Rock bearing by com- 
pass N\\ T . bv N., distant mile. Weather clear with strong 
NW. wind. ’ 

July 20 : Opened with clear weather and tine sailing breeze. 
Schooner sailing wing and wing making about six knots. All 
hands busy with their specimens and standing watches. At 
4:00 A. M. passed a steamer heading northward. Lat. 25" 
57' N., Long. 114° 13' W. at meridian. 

July 21 : Opened with tine sailing breeze and clear weather. 
Still have the schooner wing and wing and making about six 
knots. Rougher sea put some of the boys under cover. Passed 
the Tropic of Cancer early this morning. Weather turned 
very much warmer this afternoon and under clothing is being 
shed. A shark and many flvingfish sighted during the day. 
One flvingfish landed on board. Lat. 23° 35' N., Long. 112° 
55' W. at meridian. 

July 22 : Opened with clear weather and light NW. breeze. 
Turning very much warmer. In the afternoon the breeze 
slackened considerably so that at 4: 00 P. M. the schooner was 
making about one knot per hour. A large shark accompanied 
by some pilotfish followed the schooner most of the day. 
Went out this morning in the skiff with Beck shooting birds. 
White tried to harpoon a shark that came close under our 
bows but did not succeeed, the harpoon bending when it 
struck. However, while trying his luck with a hook and line, 
he caught a fine dolphin. Williams caught some water striders 
while working with a dipnet off the martingale stay. One 
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frigate-bird and one tropic-bird sighted this morning. 
Schooner was becalmed at nightfall. Lat. 22° 24' N., Long. 
112° 14' W. at meridian. 

July 23 : Opened with calm. Went out this afternoon with 
Beck shooting birds. All hands busy with their specimens and 
preparing for the work ahead of us. At 11 : 00 P. M. wind 
hauled N.NE. and the schooner logged about six knots. Lat. 
21° 02' N., Long. 111° 57' W. at meridian. 

July 24 : Opened with strong NE. winds and sea rising 
considerably. At 4:00 P. M. took in flying- jib and gaff- 
topsail. 6:30 P. M. put two reefs in the mainsail. Just as 
we finished reefing the mainsail a heavy squall accompanied by 
rain passed over us. Looking very black to the southward. 
Sea quite heavy during the night but commenced to go down 
towards morning. Lat. 19° 26' N., Long. 111° 53' W. by 
dead reckoning at meridian. 

July 25 : Weather clearing and wind going down. Con- 
siderable cross swell running. At 12:00 M. shook out two 
reefs in the mainsail and set full. Weather now calm and 
Beck went out in the skiff shooting birds. One wounded shear- 
water was grabbed by a shark before it could be reached with 
the skiff. At noon time the weather was very warm and the 
man at the wheel was complaining of the heat. Several frigate 
and tropic-birds in sight. Nelson put out a shark line astern 
and hauled in one about seven feet in length. White cut out 
the jaws to save and, on opening up the stomach, found a 
shearwater, the remains of a pasteboard box and an old pair 
of slippers which Gifford had thrown overboard. Late in the 
afternoon a large school of porpoises crossed our bow. Orni- 
thologists busy skinning birds. Temperature in cabin 90°. 
Lat. 19° 32' N„ Long. 111° 09' W. at meridian. 

July 26 : Opened with light and variable winds. At 4: 30 
A. M. sighted San Benedicto Island, the north end bearing 
SE. by E. by compass. Had light winds until noon, when we 
were within half a mile of the north end. At 12:30 P. M. 
the landing party shoved off in the skiff, the navigator, cook 
and three men bringing the vessel around to the southeast side 
of the island. Nelson did the same with the skiff after land- 
ing the shore party. Found an immense colony of frigate- 
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birds nesting in the high grass on top of the island. Orni- 
thologists collected shearwaters and eggs. Boobies plentiful 
about the island and also an abundance of large grasshoppers. 
Nelson stood off shore in the skiff, while the schooner beat to 
windward of the island. The boys on board the schooner 
caught several fine big fish, which we had for supper. At 
7:30 P. M. the schooner ran down before the wind and 
picked up the landing party. We then shaped course for 
Socorro Island. Variable winds and fine weather. 

July 2 J: Opened with fine weather and light unsteady 
winds. Sunrise found us about four miles off the north end 
of Socorro Island. At 7:30 A. M. we hove to off the north 
end of the island and sent the skiff ashore to get some turtles. 
We landed on a nice sand beach, securing three large green 
turtles which had hauled out to dry off. Found many turtle 
nests on the beach, some with dead turtles that had just 
hatched out of the eggs and no doubt were literally cooked to 
death before they could get out of the nests, as the sand was 
so hot it was impossible to walk on it with bare feet. My 
own got so burned that they grew many large blisters. All 
hands returned at 1 : 00 P. M. and we shaped course for 
Oneal Rock off the west side of the island, arriving there at 
1 : 30. Hove the schooner to and sent a landing party ashore. 
They found a large colony of terns and many boobies, the 
latter having their nests decorated with dead sea horses. Nel- 
son caught some fine fish while standing by with the skiff. 
Landing party returned on board at 4 : 30 P. M. and we 
shaped course for Braithwaite Bay, Socorro Island. Winds 
light and variable. Many sharks swimming about the vessel. 
At 7 : 30 P. M. we were in a dead calm off the west end of the 
island. At 8:00 P. M. a fine sailing breeze sprang up and 
we kept the schooner hove to. Cape Rule bore by compass 
NE., distant two and a half miles, and at midnight NE. by N., 
distant four miles. 

July 28 : At 4:30 A. M. made course for the anchorage, 
letting go anchor at 7:45 A. M. in 16 fathoms of water and 
rocky bottom. Weather very hot. Found a fair-sized bunch 
of sheep near the landing place and some were shot for fresh 
meat. King ran down four small lambs and brought them on 
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hoard. Landing party found this locality to he quite fruitful 
and secured large collections of birds, lizards, insects, etc. 
Country hack of the landing place is rough and covered with 
a dense growth of brush, which makes traveling slow and 
laborious. Just hack of the landing place we saw a grave 
hearing the date 1897 and a tablet erected bv the U. S. S. 
Boston noting her arrival there while in search of the lost 
brigantine Tahiti. All hands returned on board at 6:(X) 
P. M., Ochsner and King bringing some live sheep for a fresh 
meat supply. Took the skiffs on board and weighed anchor, 
but the wind died out and the schooner started drifting 
toward shore. The anchor was dropped under foot to await 
a change of wind. Shortly afterwards a light breeze sprang 
up and, in hoisting the anchor, it fouled on the bottom and 
the chain parted just outside the hawse pipe, losing the 
anchor and ten fathoms of chain. The wind being off the 
land, we set sail for Clipperton Island, taking departure from 
the anchorage 

July 2Q: Opened with tine sailing breeze from the north. 
Weather very warm. Ornithologists busy skinning birds. 
The young lambs King brought on board made so much noise 
that they disturbed the peace of the ship and were brained 
with a belaying pin and thrown overboard. Sighted a large 
school of porpoises this afternoon. Lat. 17° 22' N., Long. 
110° 33' W. at meridian. 

July yo: Opened with strong easterly winds. Rain squalls 
during the night and much lightning to the southward. Sea 
choppy. All hands keeping the Sabbath. Lat. 14° 55' N., 
Ivong. 109° 58' \V. at meridian. 

July y / : Opened clear with wind still strong from the 
east. Schooner making about six knots. Weather turned 
squally during the afternoon. Towards evening the wind 
hauled S.SW. and at 1 1 : 00 P. M. we had squally weather and 
rain. Barometer acting very uncertain. At 1 : 30 A. M. we 
took in the flying-jib and gaff-topsail. Keeping a full watch 
on deck on account of uncertain weather. Lat. 13° 44' N., 
Long. 109° 14' W. at meridian. 

August i : Opened clear with strong easterly winds. At 
8:00 A. M. set flying jib and gaff-topsail. At 10:00 A. M. 
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we were struck by a heavy squall which carried away the mar- 
tingale stay, the chain parting about a foot from the martin- 
gale. The flying- jib halyards were let go on the run and the 
flying-jib boom was fortunately saved. At noon the wind 
went down and we had a heavy swell from the S.SYV. The 
weather became warm and sultry. King skinned one of the 
turtles taken at Socorro Island, while 1 helped Nelson repair 
the martingale stay. Went out in the skiff this afternoon w r ith 
Heck shooting birds. Several squalls in sight to leeward of 
us at 6:00 1\ M. Lat. 13° 26' N.. Long. 108° 55' W. at 
meridian. 

August j: Opened with unsteady westerly winds and rain 
squalls. Heavy swell from the southwest. King and I skinned 
another of the green turtles taken at Socorro. 1 1 : 00 P. M. 
the port main lift carried away but did no damage. Much 
thunder and lightning during the night. Lat. 12° 03' N. 
Long. 100 ° 16' W. by dead reckoning at meridian. 

August y / Opened with light variable winds and calms. 
Nelson and 1 repaired the main lift. Much rain during the 
day. This afternoon helped King skin another of the turtles 
taken on Socorro Island. Some of the boys took advantage 
of the rain water in the skiff on deck to wash clothes. Strong 
current setting us W.NW. Lat. 10° 45' N., Long. 100° 
13' W. at meridian. 

August 4 : Opened with light winds and calms. Several 
showers passed over us during the morning but weather 
cleared up somewhat towards noon. Current setting us 
W.NW. magnetic, rate uncertain. Many terns, shearwaters, 
frigate-birds and boobies flying about the schooner. Heat back 
and forth during the day without sighting Clipperton Island. 
Cabin getting rather unbearable: stuffy, moldy and hot. Lat. 
10° 47' N., Long. lCW 0 20' W. at meridian. 

August 5 : Opened w r ith variable winds and calms. Heavy 
swell from the southward makes the schooner roll consider- 
ably. W ent out in the skiff with Heck to shoot birds. Shoot- 
ing was difficult on account of the heavy sw 7 ell but two terns 
and nine boobies were secured. W e sighted a turtle from the 
skiff, but before we could get to it the turtle went under. Cur- 
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rent set us N. x /> E. magnetic during the last 24 hours. Lat. 
10° 35' N., Long. 109° 01' W. at meridian. 

August 6: Opened with variable winds and squalls. At 
3 : 30 P. M. Clipperton Rock was sighted from the fore cross- 
trees, bearing E. by S. Hauled the schooner on the wind 
and shaped course for the island. At 6:30 P. M. Clipperton 
Rock bore E. by N. y> N. by compass, distant six miles. 
Wind in the afternoon more steady and weather clearing. A 
big school of bonitas about the schooner, but we are too busy 
working the vessel to try to catch any. Just at supper time a 
heavy rain storm passed over us. At 6 : 00 P. M. took in the 
gaff-topsail and flying- jib. Considerable lightning during the 
evening. 

August Opened with heavy winds and rain storms. 
Schooner beating back and forth trying to make Clipperton 
Great numbers of boobies, terns and shearwaters lighted. 
Cabin damp, moldy and uncomfortable. Lat. 10° 36' , N, 
Long. 109° W. by dead reckoning at meridian. 

August 8: Opened with heavy swell from the southward 
with wind gradually decreasing. This morning I helped 
Nelson put a new kringle in the mainsail head and reeve off a 
new topsail sheet. In the afternoon went out in the skiff with 
Beck shooting birds. Pound our chronometer to be out of 
rate about 35 seconds per day, no doubt owing to the damp- 
ness and excessive heat in the cabin. Lat. 10° 20' N., Long. 
109° \V. at meridian. 

August p: Opened with a fair sailing breeze. At 8:00 
A. M. we passed through the tail end of a heavy squall. Ves- 
sel beating against the wind, and at 4 : (X) P. M. we were 
within two miles of the island. At 4: 30 we made up to the 
land and passed close to the wharf, where we could see two 
men waving at us and saw in the distance on the opposite 
side of the island the wreck of the British ship Kink ora 
w recked there in 1894. She was laden with lumber bound 
for the United Kingdom when she ran ashore in a heavy 
squall. It being too late to land, we stood away on the port 
tack, and when a safe distance away hove the schooner to, 
keeping a light in sight which the men on shore had put on 
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top of the rock for us. At 6: 30 P. M. Clippertoti Rock bore 
N., distant three miles. 

August io: Opened with clear weather and fair sailing 
breeze. When it became full daylight this morning we ran 
down before the wind and at 7:00 A. M. hove to off the 
wharf, sending the landing party ashore in two boats. The 
surf was quite heavy and we shipped plenty of water making 
the landing, as we had to go through three lines of breakers 
and enter a boat passage through the outer reef. Messrs. 
Larsen and Shultz, the two keepers on the island, were at the 
beach to help us land. They informed us that they had been 
on the island since December, 1904, as keepers for the Pacific 
Island Co., this company holding a concession to wotk the 
guano deposits. We gave them some clay pipes, magazines, 
papers taken on board the day we left San Francisco, a bottle 
of whiskey from the medicine chest, some soda, yeast, onions 
and potatoes, the latter tw^o articles being most welcome, as 
they never had any fresh vegetables. We found Clipperton to 
be a real coral atoll without a sign of vegetation, with the 
exception of a lone cocoanut palm growing by the house of 
die keepers and bearing about 20 nuts. The coral ring itself 
averages about 300 yards across and is about eight to ten feet 
above high water. There is no outlet to the ocean and the 
water in the lagoon is quite salty and brackish. We w r ere told 
that at one time several Japanese engaged in working the 
guano deposits died from drinking this water. We found the 
island to be infested with land crabs ; they were to be found 
everywhere. It was necessary when collecting birds to be on 
the spot as soon as they hit the ground, as the land crabs 
would have them ruined in a few seconds. In the lagoon are 
several low coral islets, at die time of our visit, densely popu- 
lated w idi nesting terns. The eggs were so close together that 
it was necessary to pick one s steps so as not to tread on them. 
Clipperton Rock, a large basaltic rock about 50 feet in height, 
situated on the SK. edge of the reef, was found to be the home 
of hundreds of little lizards (Lygosoma arundcli), the only 
species on the island. Tiger beetles and damsel flies were 
common about the lagoon. As it was unsafe to keep the vessel 
about the island owing to the squalls and sudden changes in 
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the weather, the landing party gathered at the keepers’ house 
early in the afternoon, prepared to say good-bye and stand by 
to hail the schooner. Larsen treated us to some wine and cake 
made out of tern eggs taken off the islets in the lagoon. It 
was not at all bad. The cake was pink instead of yellow, 
owing to the color of the yolks, and had rather a peculiar 
though not unpleasant taste. When we had all gathered 
together and finished our good-bye, we made for the landing 
place and hailed the schooner. At 2: 00 P. M. all hands were 
on board, having for the second time successfully negotiated 
the surf. Taking departure from Clipperton Rock, bearing N. 
by compass, distant three miles, we set our course for Cul- 
pepper Island, the most northern of the Galapagos group. 
Wind light and unsteady, hauling towards the SE. Swell 
going down considerably. 

August II : Opened clear with fair sailing breeze from 
SE. by E. Had some tern eggs for breakfast, a rather novel 
dish, but enjoyed by all. An observation showed our chro- 
nometer to be running slow and 2 minutes and 16 seconds out 
of rate. The dampness in the cabin is making leather moldy 
and guns rusty. Ornithologists busy with the catch from 
Clipperton. Nelson started to make a mast for the ship’s 
boat. Few birds in sight this afternoon, but porpoises are 
becoming more abundant as we are getting towards the south. 
Wind got very light to almost calm during the evening. Steer- 
ing full and by. Lat. 9° 31' N., Long. 108° 48' W. at meri- 
dian. 

August 12 : Opened with fine SW. sailing breeze, but later 
in the morning the wind went down and the schoonei was 
becalmed. Occasional rain squalls passed over us and the 
weather became quite warm and sultry. Nelson started mak- 
ing a sail for the ship’s boat. The rest of us busy with our 
specimens and standing watches. Some of the watch below 
busy breaking out stores from the hold and stowing them in 
the galley store room. Fine moonlight during the night and 
some of the bovs sleeping on deck. Lat. 9° 13' N., Long. 
108 1 39' W. at meridian. 

August i$: Opened with fine, clear weather, changing to 
calm early in the morning. Schooner sailing wing and wing 
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making E.SE. A strong odor permeated the cabin, the cause 
of which could not be found, until I discovered in the pocket 
of tuv hunting coat a tern, which 1 had taken on Clipperton 
Island three days ago. [.at. 8 ° 41' N., Eong. 107° 43' W. at 
meridian. 

August ig: Opened with light airs and calms. Had the 
skiff out this morning and caught three turtles. A large 
dolphin was seen swimming about the schooner, but it would 
not strike at the bait offered Hunter busy blowing tern eggs 
taken on Clipperton. This afternoon a large shark grabbed 
the line we had out for the dolphin and snapped it off at the 
belaying pin to which it was made fast. Schooner in a dead 
calm most of the day. From 8:00 P. M. August 13 to 3 :00 
P. M. August 14 the log registered but half a mile. The navi- 
gator disco\ered a leak in the centerboard casing, which 
caused us to pump out the bilge twice a day. We were pump- 
ing out about 17 buckets of water every 12 hours. We found 
out afterwards that this leak had ruined a number of cases of 
canned goods. This e\ening at 8:00 P. M. we observed a 
partial eclipse of the moon. Took advantage of the calm 
weather to tar down the head gear. Current setting us to the 
eastward about I k* knots per hour. Lat. 8 ° 33' N., Long. 
107“ 21' W. at meridian. 

August / 5 : Opened with schooner becalmed. Early in 
the morning a light N\V. wind sprang up, bringing with it a 
shower of rain Nelson caught a bonita this morning with a 
hook and white rag while fishing off the flying-jib boom. 
Fishing in this manner became quite a sport. Taking position 
at the end of the flying- jib boom, the bait w'as dipped to the 
water’s edge as the fish played under the bows of the schooner. 
They would strike like a flash and, until we were properly 
rigged for landing them, we lost several, the)' were such game 
fighters. It was necessary to rig a sack on the martingale 
guys to drop the fish in before attempting to take the hook 
out. At 5:15 P. M. the wind hauled to about NE. and 
brought a heavy rain storm, but no violent wind. Towards 
evening the wind hauled SE. and the schooner was put full 
and by. making three to four knots per hour. Lat. 8 ° 19' N., 
Long. 106° 45' \V. at meridian. 
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August 16: Opened with heavy seas and strong S.SE. 
winds. Had some of the bonita w r e caught yesterday for 
breakfast. Wind and sea increasing towards 10:00 A. M., 
we took in the gaff-topsail and flying- jib. Some of the boys 
a little under the weather but able to stand watches. At 7 : 30 
P. M. the strop for the starboard main lift carried away. 
Schooner making about ten knots. Lat. 7° 53' N., Long. 105° 
22' W. by dead reckoning at meridian. 

August if: Opened with fresh winds from the southward. 
Schooner making about E.SE. and logging six to ten knot* 
per hour. Nelson and T busy repairing the main lift, while 
some of the watch below are sorting out the onions and pota- 
toes and throwing the bad ones overboard, as our stock of 
vegetables is getting low. The navigator repaired some of the 
leaks in the centerboard casing. Late in the afternoon the 
wind died down and at 7 : 00 P. M. we were almost becalmed. 
Lat. 7° 45' N., Long 104° 02' W. at meridian. 

August 18: Opened with light airs and calms, with some 
light showers. This morning Beck shot a phalarope. Several 
petrels seen flying about the schooner. Heavy swells from 
the S.SE. during most of the day. Crew variously employed, 
Stewart making a bookcase for the cabin. Very sultry towards 
evening with light showers during the second dogwatch. Lat. 
7° 25' N., Long. 103° 40' W. at meridian. 

August iq: Opened with regular doldrum weather; vari- 
able light winds interspersed with calms and rain showers. 
Considerable swell from the S.SE. Took advantage of the 
calm weather to set up and repair some of the head gear. Cur- 
rent setting us to the E.SE. magnetic during the last 24 hours. 
Lat. 7° 18' N„ Long. 103° 11' W. at meridian. 

August 20: Opened with fresh breeze from the southward 
with considerable swell. Lowered the mainsail and rove off a 
new lace line. Wind going down towards evening and at 
6 : 00 P. M. the schooner w^as almost becalmed. Passed close 
to a couple of turtles floating on the surface. Crew variously 
employed, Williams sharpening up the porpoise harpoon for 
future use. Current still .setting us to the eastward. Lat. 7° 
15' N., Long. 101° 13' W. at meridian. 
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August 21 : Opened with light unsteady southerly winds, 
growing stronger towards noon. Considerable rain and heavy 
swell from the SE. On the morning watch the strop on the 
port main lift carried away. One shearwater and a large 
school of porpoises sighted this morning. Williams and White 
rigged up the porpoise harpoon. Schooner sailing full and 
by, logging two to four knots per hour. Lat. 7° N., Long. 
100° 13' W. at meridian. 

August 22 : Opened with fresh southerly winds and rain 
squalls. Heavy swell from the S.SE. Crew variously em- 
ployed, Nelson making a rudder for the ship’s boat. Schooner 
making two to live knots per hour. Current set us 18 miles 
E. I j S. magnetic during the last 24 hours. Lat. 6° 10' N., 
Long 98 rt 41' W. at meridian. 

August 23 : Opened with light southerly winds and rain 
storms. This morning a large school of porpoises crossed 
our bows, the cook trying to harpoon one without success. 
Some of the watch below helping Nelson repair the skiffs and 
ship s boat. Schooner making E.SE. four to five knots per 
hour. Lat. 5° 51' N., Long. 97° 26' W. at meridian. 

August 24 : Opened with strong southerly winds and occa- 
sional rain squalls. A few boobies, terns and shearwaters 
about the vessel. Schooner making SE. y 2 E., about four 
knots per hour. Current still setting us to the eastward, about 
20 miles during the last 24 hours. Lat. 5° 15' N., I^ong. 95° 
42' \Y. at meridian. 

August 25 : Strong southerly winds still continue. Mak- 
ing SE. by H,, about four knots per hour. A tropic-bird and 
many schools of fivingfish sighted this morning. A perfect 
and beautiful rainbow sighted in the SW. This afternoon 
many boobies, shearwaters and terns about the schooner. A 
fivingfish flew aboard and was captured. At 10:00 P. M. 
the maintopsail sheet carried awav and the mainsail was made 
fast for the night. Lat. 4° 31' N., Long 94° 08' W. at 
meridian. 

August 26 : Opened with cloudy weather and southerly 
winds. Schooner making SE. by E., about four knots per 
hour. Lowered the mainsail this morning and rove off a new 
topsail sheet. Hoisted sail again as soon as repaired. Crew 
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variously employed. Nelson putting chafing strips on the 
skiffs. At 4:00 P. M. the wind gradually went down and at 
sundown we were nearly becalmed. Current setting us E. 
true, about one mile per hour. Lat. 3° 30' N., Long. 02° 54' 
\V. at meridian. 

August 27 : Opened with fine sailing breeze. During the 
morning occasional showers passed over us. Schooner logging 
about six knots. At 5:30 P. M. we changed course for 
Cocos Island, it being decided to take advantage of the south- 
erly wind, as we were not able to make much headway towards 
Culpepper Island. Williams put out a fish line this afternoon 
and caught a fine bonita, which we had for supper. Lat. 3° 
46' N., Long. 00° 08' W. at meridian. 

August 28 . Opened with fresh southerly winds Schooner 
making NK. by E., about five to six knots per hour. Weather 
cloudy and a few showers during the day. Nelson caught 
another bonita while fishing off the flying- jib boom. We are 
now making long tacks towards Cocos Island. Lat. 4° 58' N , 
Long. 87‘ 50' W. at meridian. 

August 2q: Opened with fine sailing breeze from S bv 
SW. Cloudy weather with occasional rain squalls. Keeping 
a sharp lookout from the masthead for Cocos Island, our posi- 
tion being uncertain on account of our chronometer being out. 
At 6: (X) P. M. took in maintopsail and flying-jib. The island 
not being in sight as darkness shut down on us, we took in the 
foresail and hove to for the night. I -at 5° 11' N., Long. 86° 
20' W. by dead reckoning at meridian Too cloudy to get an 
altitude at noon today. 

August yo: Opened with shifting winds and calms. 
W eather cleared somewhat towards noon and the na\ igator 
got a sight. At 1 : 00 P. M. set flying-jib, mainsail and foresail 
and tacked ship, making course W. Tacked ship again at 6: 00 
P. M., making course SE. by S. Found no northerly current 
here as shown on the chart Lat. 3° 51' N., Long. 86° 05' W. 
at meridian, 

August y 1 • Opened with cloudy weather and light SW. 
winds. Schooner logging from two to four knots. "Phis 
morning several large schools of porpoises crossed our bow. 
Navigator got a sight at 8 : (X) A. M. and another at noon. 
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putting us 100 mile- off the island. \t 3:00 P. M. rain 
began to fall and continued till 7:30. Sighted numbers of 
terns, petrels, frigate-birds and boobies dying toward- the 
N.NJL Lat. 4° 50' X., Long. H7° 11' W. at meridian. 

September i: Opened calm with beautiful clear sky. At 
5:30 A. M. Co cos Island was sighted from the fore cross- 
trees, bearing X.XL., distant about 35 miles. Light breeze 
sprang up during the morning and the schooner made N.NE., 
about two miles per hour. Many boobies, petrels and terns 
about flying towards the island. The wind failed us before 
noon and w r e were again becalmed. A great number of sharks 
swimming about the schooner, some appearing to be about ten 
feet in length. W illiams saw great numbers of water-striders 
skimming over the surface. Counted six turtles apparently 
sleeping on the surface One near the schooner was shot and 
hauled on board for the galley. After lunch went out in the 
skiff with P>eck shooting birds. We collected some petrels, 
boobies, shearwaters and four loggerhead turtles. Weather 
cleared off at noon. Schooner becalmed about 30 miles SL. 
of Cocos Island, which is in sight from the fore crosstrees 
Large schools of porpoises kept passing the schooner through- 
out the day. Towards sundown a waterspout w T as sighted 
about two miles off. The evening came upon us calm and 
clear, the schooner drifting slowly away from the island. At 
sundown we were about 35 miles off. 

September 2: Opened calm, clear and warm. Beck went 
out in the skiff shooting birds. King and myself skinning 
turtles. Xelson working on sail for the skiff. Croat numbers 
of sharks and porpoises about the schooner. Williams caught 
one shark about 7 ! „> feet in length. Found its stomach full 
of turtle meat wc had thrown overboard. This evening a 
large devil-fish swam close under the counter It looked to be 
seven or eight feet across. Schooner becalmed all day. Keep- 
ing her headed foi the island when possible. At 5:00 P. M. 
the island was about 40 miles distant. 

September y . Opened with light breeze from the SW . At 
5 : 30 A. M. wc had the island about 18 miles off and at 10: 30 
had cut down the distance to about ten miles. At noon we 
were within two mile- of the anchorage and still making a 
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little headway. All hands much elated at the prospect of 
getting ashore, the island with its beautiful tropical foliage 
looking most enticing. After lunch helped Nelson bend a 
crown line on the anchor. At 1 : 10 P. M., on the 68th day of 
the voyage, we let go the port anchor in Chatham Bay in 1 1 
fathoms of water. After spreading the awning and getting 
ready for port. Beck, Nelson and Ochsner pulled around to 
Wafer Bay to call on Captain Gissler and get his permission 
to land. Rest of the party preparing for work ashore. Great 
numbers of terns and boobies flying about the schooner. At 
4:30 P. M. the boat returned bringing a watermelon and 
some cucumbers. Captain Gissler very kindly gave us per- 
mission to land and carry on our work. After supper a shore 
party landed at Chatham Bay, finding numerous hermit crabs 
in shells of many patterns and colors, sphinx moths, cock- 
roaches, cicadas, which sing at night, earthworms, and very 
small stinging ants which seem to literally cover the dense 
vegetation. Nelson climbed a cocoanut tree and secured 
several nuts. Landing party returned to the vessel early and 
all hands turned in so as to get off early in the morning. Cap- 
tain Gissler informed Mr. Beck that he had been on the island 
for seven years and that he is fully convinced that the famous 
Cocos Island treasure is buried there. He claims to have a 
chart showing the position, but lacks the deviation of the com- 
pass to locate the exact spot. 

September 4 : Breakfast at 6:00 A. M.. after which the 
shore party in both skififs pulled down to Wafer Bay, passing 
through the channel separating Nuez island from the main 
island. We beached our skiffs at the mouth of a small creek 
entering Wafer Bay, close by Captain Gissler's house. Cap- 
tain Gissler has a small corrugated iron house raised off the 
ground, like many or all houses in the tropical lowlands. 2 
Back of his house is a small grove of banana trees, papayas, 
cocoanut palms and a small patch of tobacco. There are seven 
Costa Rican soldiers furnished by the government living on 

2 The wiiler again visited Cocos Island on board Captain G. Allan Hancock’s 
yacht Oaxaca in December, 1927. Captain Gisslcr’s house and all the out houses 
were in ruins and the ram forest had overgrown his garden and clearing on the small 
flat back of the houses. It presented a sad and desolate appearance compared with 
the day we received such a royal welcome from Captain and Mrs Gissler on Septem- 
ber 4, 1905. 
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the island to prevent any intrusion. These men are under 
Captain Gissler, he being governor of the island. Gissler in- 
formed us that an Englishman, Earl Fitzwilliam, came to the 
island at one time to look for the buried treasure. After 
having an altercation with Gissler and doing some blasting in 
which he injured several of his men, two of them subsequently 
dying of their injuries, he left. Gissler conducted our shore 
party up the creek back of his house. Passing a tree in his 
garden, Williams caught two large butterflies. The creek 
proved to be on an average of eight to ten feet wide a mile or 
so from the beach and excellent drinking water. Tt is no 
wonder that the pirates, whalers and ships of war made Cocos 
Island a rendezvous for the purpose of watering ship. 
The vegetation along the creek was exceedingly dense and 
verdant, great tree ferns some 15 feet in height and huge 
palm trees 30 or more feet in height growing in abundance, 
while everywhere trees shut out the light from above and 
made the tropical forest quite dim. Ferns were everywhere 
and the trees covered with moss and creepers, while orchids 
could be seen on most every tree trunk. Little aboreal lizards 
(Anolis townsendi) hopped about on the leaves, resting 
wherever they could catch a ray of light or possibly sunshine 
between showers. Yellow warblers flying about stood out in 
bold contrst against the vivid greens of the forest trees. In 
the creek a crustacean somewhat resembling a shrimp and 
growing to a length of six or seven inches was quite common, 
as well as a small sucker which would creep up the rocks in 
midstream and rest there, wiggling off into the water on one's 
approach. The forest was covered with leaf mold and had a 
very rich soil. Many of the trees were 60 to 80 feet in height. 
Ramifying near the tops, their large cordate leaves formed a 
barrier over the sky. Some of these trees had a diameter of 
from two to three feet. Rotten logs about the forest floor 
proved a gold mine for the entomologist. From these were 
dug earthworms, millipeds, beetles and their larvae, scorpions 
and centipedes. Termites and ants of several species were 
abundant. It commenced raining early in the morning and 
poured most of the day. At first the rain was checked by 
the great leaves overhead, but in the end all hands were soaked 
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through. From this and later experience we found that theie 
was no use of trying to keep dry on Cocos Island. It cannot 
he done! — at least in the rainy season. Returning to the 
landing place in the afternoon, we had lunch and Gissler gave 
us some luscious ripe bananas. At 5 : (XI P. M. the landing 
party was rounded up and we returned on board for supper 
Thus did wc spend our first day on the famous treasure isle. 
Nelson stayed on board repairing and overhauling rigging. 
An observation showed that our chronometer had been losing 
46 seconds per day for the past 24 days. 

September 5 ; Early breakfast this morning. Nelson, 
Ochsner and King started off on a pig hunt, but failed to bring 
home the bacon. Rest of the landing party collecting around 
Chatham Bay. We saw the names of several ships carved in 
the rocks about the landing place. The oldest of these was 
that of H. M. S. Centurion 177-/ Scenery around Chatham 
Bay very picturesque. One or two fine waterfalls coirte tum- 
bling down over the cliffs right into the ocean. Many inter- 
esting tide-pool fishes were plentiful and Williams caught 
several in his bug net T secured a large series of lizards and 
Ochsner many shells. All hands on board again at 5 • 00 P. AT. 
Williams caught several trigger-fish while fishing off the 
schooner. Rain most of the morning Nelson working on 
rigging. Set up the forestay and bobstay. 

September 6: Banding party went ashore at Wafer Bay. 
Williams and I went collecting up the creek back of the 
houses. Captain Gissler went aboard the schooner for lunch, 
returning in the boat coming in to take off the landing partv. 
On returning from our hunt up the creek, Mrs Gissler gave 
Williams and rue several bananas, which were always welcome. 
Two large whales swam close by this afternoon. One looked 
to be almost as long as the schooner. Some rain during the 
day. Very damp in the cabin. Guns get rusty over night and 
everything in the way of leather goods gets moldy. Nelson 
set up some of the head gear during the day 

September j : All hands up for early breakfast. All hands, 
with the exception of Stewart, w 7 ho went ashore collecting, 
turned to with Nelson and helped set taut all the lanyards 

8 Last figure oblitei at etl 
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on fore and main shrouds and topmast backstays, an all-day 
job. Started raining at 6:00 1\ M. Everybody eating their 
fill of bananas, a most welcome addition to our bill of fare. 
At 8 : (X) P. M. a red light was seen rounding the point of the 
island and a two-masted schooner came in and anchored close 
by. In the morning she shifted her berth to Wafer Bay and 
unloaded supplies for Gissler. Rain stopped at 0:00 P. M. 
and we had a clear moonlight night. 

September 8: Shore party landed at Wafer Bay. The 
schooner that came in last night proved to be a steam vacht 
flying the British merchant flag. She had some Costa Rican 
soldiers on board who were to report to Captain Gissler. I 
spent the day on board today and greased down the fore and 
main masts. In the afternoon went fishing with White, and, 
although there were many fish about, we could not get a bite. 
White fixed up a dish of fried bananas for supper this 
evening. Several heavy rain squalls this afternoon. 

September 9 . Began to rain heavily this morning, so no 
landing party went ashore. Went out in the skiff with Beck 
to see if we could get a few birds, but the rain drove us back. 
Rained heavily all day and at 6 : 00 o'clock it was still coming 
down in sheets. Took advantage of the heavy rain to water 
ship by hauling up the awning stops and putting a belly in it. 
Wc had previously sewed two canvas pipes on to the awning 
long enough to reach down into the tanks in the hold. By this 
method during our stop at Cocos Island we took in a six 
months’ supply of water from the rain alone. It rains heavily 
at Cocos Island!! This evening 1 distinguished myself by 
winning three bananas: two off Ochsner and one off Gifford, 
by beating them at checkers. 

September 10 : No rain this morning and sky not so cloudy. 
Nelson went ashore at 3 : 30 this morning on a pig hunt, re- 
turning at breakfast time with a brown and black boar. Being 
Sunday, all hands indulged in a little recreation. Dinner at 
2:00 P. M. Beck, Parker, Ochsner and Stewart took half 
of the pig killed this morning and pulled over to Wafer Bay 
to have lunch with Captain and Mrs. Gissler. Rained hard 
all afternoon and up till 10:00 P. M. Party returned from 
Wafer Bav at 11:00 P. M. after a dinner of chicken, fried 
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bananas, whiskey, wine and beer. Heavy rains caused the 
water in the bay to become discolored. Captain Gissler sent 
us out a new supply of lemons. 

September ri: Beck, Nelson, King and Stewart circum- 
navigated the island in one of the skiffs. They made one 
landing at Dampier Head, where Nelson secured several fine 
cocoanuts. Rest of the party landed at Wafer Bay. Mrs. 
Gissler treated us to some wine and lemonade. As we pulled 
in close to shore entering Wafer Bay, a large brown pig was 
seen heading up the hillside. Some heavy rains this after- 
noon. 

September 12 : Shore party landed at Wafer Bay. Wil- 
liams and I went collecting up the stream back of Captain 
Gissler’s house. With his butterfly net, Williams caught eight 
small birds. Saw a large sphinx moth flying about in the 
jungle. Cold pork for lunch today. Cocos Island pig is not 
bad when \ou can get a young one. Ochsner went' pig hunt- 
ing again today but failed to get any. shooting in the jungle 
being very difficult. 

September /y; Shore party landed again at Wafer Bay to 
bid Captain and Mrs. Gissler good-bye. They loaded us up 
with bananas, papayas and eggs. We left letters with them to 
be sent back when the schooner came again with supplies. 
Nelson and Parker brought some pieces of hard wood on 
board for making repairs to blocks, etc. All hands returned 
on board at 2:15 P. M. and had lunch. At 3:00 P. M. 
started to weigh anchor, a long and hard job, as the anchor 
was much too heavy for our vessel. We were nearly an hour 
getting the chain hove short and did not break the anchor 
away till 4 : 00 o’clock, when we set sail for the Galapagos. 
Moderate SW. winds and heavy rain squalls during the 
afternoon. 

September //; Opened with fresh southerly winds and 
overcast sky. Some rain during the morning. Schooner 
sailing full and by, making two to four knots per hour. 
Shearwaters now appearing and several sharks about the 
schooner. Ornithologists busy skinning birds taken on the 
island, JLat. 4° 14' X., Long. 86° 35' W. at meridian. 
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September 75 ; No change in wind or weather. Schooner 
still on the wind, making SE. y> E. one to four knots per 
hour. White made us cocoanut pie for dinner todav. Several 
schools of porpoises passed close to the vessel this afternoon. 
All hands at work on their specimens and standing watches. 
Lat. 3° 05' N., Long. 84 0 13' \Y. at meridian. 

September 16 : Opened with strong SW. winds. Consider- 
able swell running this morning. Took in flying-jib and gaff- 
topsail. All hands enjoying the fruit taken on board at Cocos 
Island. Hunter and White busy killing off some of the bed- 
bugs which are getting so numerous they make the nights too 
interesting. Weather quite cool and pleasant. Lat. 1 ° 33' N.. 
Long. 82° 24' W. at meridian. 

September //; Opened with fresh southerly winds and 
choppy sea. During the 4 : 00 to 8 : (X) watch this morning 
the schooner was making heavy weather of it and shipped 
green water over the bow, flooding the cabin. Wind calmed 
down during the afternoon and we set the flying-jib and gaff- 
topsail. The gaff-topsail tack carried avvav this afternoon and 
caused some trouble till repairs were made, (ireat numbers 
of flvingfish were seen toda\ . Lat. tV 10' N., Long. 80° 52' 
\V. at meridian. 

September 18 : Opened with light southerly winds and fair 
weather. Schooner on the wind making S.SE. Several tropic- 
birds passed us flying to the southward. Crossed the line to- 
day and had our fi - st view of the snow-capped Andes of the 
equator. At noon Cape San Lorenzo bore bv compass SW. 
M W., distant 29 miles. Lat. 0 ° 40' S., Long. 80° 42' W. 
at meridian. 

September iq: Opened with cloudy weather and moderate 
sea. hresh wind from W.SW. This morning we were about 
nine miles off the land, the coast line appearing precipitous 
and covered with forests. Several conical peaks of the Andes 
plainly visible back of the coastal hills. At 5:00 P. M. we 
made up to Manta Bay and passed a sloop laying to, close 
under our port bow. Several other sail in sight. Wind 
hauled to the westward and we passed within a few r miles of 
the port of Manta, the adobe houses and corrugated iron roofs 
being plainly visible. A three-masted ship was laying at 
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anchor off the port. At 8 : 00 P. M. we weathered Cape San 
Lorenzo and stood out on the port tack. Lat. 0° 27' S., Long. 
8 2° 40' W. at meridian. 

September 20 : Opened with strong southerly winds with 
cloudy and slightly misty weather. Quite cool for this lati- 
tude. Schooner on the port tack, making W. by S. l /z S. and 
logging five to six knots per hour. Phalaropes, terns and a 
tropic-bird seen. Lat. 0° 33' S., Long. 85° 03' W. at 
meridian. 

September 21 : Opened with steady southerly winds which 
grew weaker towards noon. Sky cloudy and some showers 
during the night. On the midwatch last night five flyingfish 
flew aboard. These were caught and turned over to the cook. 
We found them excellent eating. Several sharks and many 
flyingfish sighted today. Lat. 0° 37' S., Long. 86° 52' W. at 
meridian. 

September 22 : Opened with unsteady southerly winds. 
Tacked ship at 5:35 P. M. and again at 12:15 A. M. 
Schooner making SW. by W. and logging from four to five 
knots. Small drizzle during the night. Lat. 1° 06' S., Long. 
88° 28' W. at meridian. 

September 23 : Opened with partly cloudy weather and 
fresh southerly breeze. 12:10 A. M. we tacked ship, going 
on the port tack. Wind died down towards afternoon and at 
3: 30 P. M. Chatham Island was sighted. Some gulls, petrels, 
shearwaters and two albatrosses flying about the schooner. 
All hands making preparations to land and commence work on 
shore. Fine clear evening. 

September 24 : No change in weather. At 3 : 00 A. M. we 
tacked ship and again at 4 : 30. At 6 : 00 A. M. we set course 
for Hood Island, arriving at Gardner Bay at 8 : 30 and letting 
go the starboard anchor in A l /> fathoms of water. Awnings 
were spread and vessel made ready for port, while all hands 
enjoyed their first close up view of the Galapagos, a region 
that never ceased to be of interest during an entire year that 
followed. After securing ship, sent a hunting party ashore 
for goats to get fresh meat for supper. Ochsner returned 
shortly with two kids and two bucks, giving us an ample sup- 
ply of meat, a most acceptable addition to the bill of fare, as 
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we have had none since we left Cocos Island. From the deck 
of the schooner vve could see large numbers of hair seals scat- 
tered along the beach opposite which we were anchored. At 
5 : 00 P. M. Williams and I pulled in to the landing place to 
pick up Gifford and Beck, who brought us in our first sea 
iguana. Ochsner and blunter busy skinning a couple of goat 
heads and the rest of the party preparing for work ashore in 
the morning. 

September 25 : All hands turned out for breakfast at 6: 00 
A. M. and landing party went ashore collecting. Nelson re- 
mained on board to overhaul the mainsail. While pulling in 
for the beach many seals followed the skiff, one large bull 
coming particularly close as if to make a lunge at the steering 
oar. Here and there on the dazzling white sands of the coral 
beach lay sleeping seals. They could be approached without 
any fear on their part and even slapped with one’s hands, 
when they would awake, and, with much din, rush clumsily 
into the water. Scattered about the rocks were numbers of 
sea iguanas, at this time of the year brilliantly marked with 
large blotches of red and green. They ran with shuffling gait 
over the sharp lava rocks, but would not take to the water 
unless they were pressed too closely, no doubt being afraid of 
the sharks which abound in these waters. These iguanas feed 
solely on seaweed which they gather off the rocks at low tide, 
their long, sharp claws enabling them to hang on to the rocks 
so that even a heavy sw r ell breaking over and entirely covering 
them will not wash them off. As we stood on the beach look- 
ing seaward, several large sharks and mantas could be seen 
just at the edge of the outer breaker line. Nelson hooked 
three sharks from the deck of the schooner after landing the 
shore party. Going inland, we found the island covered with 
many species of low-growing bushes, some of which were 
covered w ith thorns and made walking difficult at times. Im- 
mense tree cacti were abundant. These cacti had heavy red- 
dish brown trunks devoid of spines, the branches with large, 
flat leaves commencing to grow out five or six feet above the 
ground. They make excellent shelters and are the favorite 
haunts of flocks of goats which get under them for rest and 
shade. As well as with former \isitors to the islands, we 
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found the birds to be exceedingly tame, Williams knocking 
down a heron with a stone. Mockingbirds were particularly 
trustful and hopped about the ground within a few inches of 
one's hand while we were engaged in turning over pieces of 
lava in search of insects, etc. While we were eating lunch, 
they would even alight on one's knee and pick up the crumbs 
dropped. The little finches could in many cases be caught with 
a butterfly net and the ground doves could be knocked over 
with a stick. Everybody enjoyed their first day ashore and 
came back laden with specimens. A couple of sacks full of 
sea iguanas brought aboard were put into a cage prepared for 
them. One landing party returned to the ship at 5: 15 P. M., 
and the other, which went to the albatross colony, at 5 : 50, the 
latter party being loaded down with albatrosses and several 
other species of sea birds. What is said in regard to the tame- 
ness of the birds can also be said of the lizards. These could 
be killed with a switch and, like the birds, would come and 
pick up crumbs that dropped to the ground under one's feet. 
Stewart struck at the tail of a lizard with his knife, se\ering 
the tip. The lizard did not move until it perceived its wrig- 
gling tail, when it promptly turned about and grabbed it, no 
doubt thinking it was some insect. All hands, on returning on 
board, kept busy well into the evening caring for their speci- 
mens. Ornithologists sat up late skinning birds We now 
have goat meat every night for supper and cold goat for 
lunch. We found by later experience that it is best to forage 
off the land when possible. 

September 26 * All hands up for 6:30 breakfast. Landed 
on the northeast end of the island with Williams, Ochsner, 
Stewart and White. Found lizards abundant everywhere and 
captured three snakes, also some geckos by splitting open the 
trunks of dead trees. White caught a centipede ten inches 
long. Ochsner found land shells abundant and shot another 
goat for fresh meat. Had a small shower of rain this after- 
noon. King stayed on board and helped skin the 24 alba- 
trosses taken yesterday. They were finished up late in the 
evening. All hands aboard for six o’clock supper. 

September 27 : Went ashore on Gardner Island with Wil- 
liams, Ochsner and King, the rest of the party landing on 
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Hood. Found the fauna about the same as on Hood. Sea 
lions abundant and very tame. Counted 13 sea iguanas on a 
single small rock. No goats on Gardner Island and the vege- 
tation not so dense as on Hood. Beck reported going to the 
summit of Hood and finding a few old tortoise bones. He 
knocked down and killed a hawk with a stick. Weather fine 
and temperate. Still enjoying our goat suppers. A\l hands 
generally ready to turn in early. 

September zS: Went down to the albatross colony with 
Beck, Hunter, King and Williams, the latter keeping the boat, 
as the shore is rough lava at the landing place and it is impos- 
sible to beach it. Collected some sea iguanas and a few green 
turtles. Beck shot a nice pair of goats for fresh meat, also 
two bucks with fine, large horns. Remainder of shore party 
landed on Gardner. Nelson aboard today tarring rigging. 
Parker keeps anchor watch during the night. First mosquitos 
for the Galapagos heard this evening. Beck found some large 
centipedes in the stomachs of two hawks he killed. Temper- 
ate weather with fine, clear evenings. 

September 29: Remained aboard ship today preparing sea 
iguanas to put in alcohol and skinning sea turtles. Williams 
and Ochsner visited the southeast end of the island today. 
Williams caught a centipede ten inches long, a snake and some 
geckos. Between the two of them, they killed 32 doves with 
sticks and stones and brought them back to the cook to make 
a dove pie. Weather warmed up some today. Ornithologists 
busy every evening skinning birds. Fine, clear evening with 
new moon. 

September 30 : Shore parties on both Hood and Gardner 
islands. Williams and Ochsner, visiting the north end of 
Hood, secured some large and excellent crayfish besides many 
interestixig shells. While sitting in the stern of the skiff, 
which they had beached, a large bull sea lion approached 
within a foot or so of the stern as if to make a rush at the 
occupants. Williams struck him with an oar, whereupon he 
made a wild dash for the water. As on most of the beaches 
of Hood Island, numbers of sea lions were scattered about. 
A mother with young, being approached too closely, valiantly 
protected her offspring by making short rushes and snarling at 



38 


CALIFORNIA ACAPFMY OF SCIENCES 


(OC. PAP FR< 


1905 

the intruder. All hands aboard at 6: 00 o’clock for a dove pie 
supper. Nelson shot three goats for the larder today. Wea- 
ther pleasant and partly cloudy. 

October i: Being Sunday, we had late breakfast. Crew 
variously employed overhauling shoes, collecting gear, etc. 
Parker and Ochsner went ashore to kill a couple of sea-lions 
for oil. A light shower this morning. Sunday dinner at 
3 : 00 P. TM. and supper at 8 : 30. 

October 3: Visited the albatross colony and kept the skiff 
while the landing party was ashore. Williams collected a 
snake and some geckos besides the usual catch of insects. 
Beck shot two more goats for fresh meat. Nelson and Parker 
took down the awning today and made the vessel ready for 
sea. At 8:30 P. M. weighed anchor and shaped course for 
Gardner Island near Charles. 

October y; Gardner Island sighted at 2:30 A. M. At 
2:45 tacked ship and ho\e to, island bearing NW. by W. 
Y± \V. At 7 : 00 A. M. made course for island, arriv ing off of 
it at 0 : 30. Nelson landed W illiams, Hunter, Ochsner and 
myself on a steep ledge over which swept a heavy swell. 
Hunter lost his shotgun making the landing and we all got 
thoroughly soaked, binding it difficult to reach the top of the 
island from this landing, Williams, Ochsner and myself got 
hack into the skiff and pulled to the northeast side, where 
climbing is easier atid we could reach the top more readily. 
Hunter and King scaled the cliffs rather than take a chance 
getting hack into the skiff. W e found the north side of the 
island covered with cacti and brush. Frigate-birds, doves, 
mockingbirds and little ground finches were found in large 
numbers. I collected a snake and the usual number of lizards. 
All bands returned on board at 1 : 30 P. M., when we shaped 
course for Ghampion Island. At 3 : 00 P. M. made up to 
Champion and landing party went ashore while the schooner 
lay to off the island. C ollected some lizards and some beetles, 
spiders and centipedes for Williams, as he did not go ashore. 
Landing party returned to the schooner at 5:00 P. M. and 
we shaped course for Postoffice Bay. Charles Island, where 
we arrived at 6:00 P. M., dropping anchor in 4 y' 2 fathoms. 
From this anchorage Charles looks quite barren except for a 



No. 17 1 


.SLhllN LOG OF 7 HE ACJ7GOMFR “ACADEMY" 


39 


1905 

few places along the coast and the tops of the numerous peaks. 
Several of the larger islands visible from here. 

October //; All hands up for 6: 30 breakfast. Reck landed 
near a lagoon at the northeast end of the bay, while the rest of 
the party landed opposite the anchorage. Here we found the 
postoffice after which the bay is named. It consisted of a bar- 
rel erected on top of a post and painted red. An inscription 
on the post reads: erected by H. M. S. Lcandcr. Crews of 
various vessels calling at this anchorage had painted or carved 
the names of their vessels on the post or barrel. Among these 
are: His Majesty’s ships Awphion and I’irayo , the French 
cruiser Protcl , the U. S. S. Oregon , and the 17. S. F. S. 
Albatross. This postoffice was no doubt frequently used in 
former days when the whale ships cruising these w r aters would 
sometimes make voyages of a year or more. The idea was 
that any ship homeward bound should pick up the letters, 
mark it ships mail, and, on delivery in the United States, it 
would be forwarded to the main postoffice at Washington, 
without postage stamps being attached. Mr. Gifford w r rote to 
his father in Alameda, California, and mailed a letter in the 
barrel. We found out on our return that it had been picked 
up by the British yacht Deerhound and forwarded to Wash- 
ington. The rust from the barrel hoops had obliterated part 
of the address, so that all that could be deciphered was — 
Gifford, Alameda. 'Hie postoffice at W ashington traced the 
addressee and delivered the letter. On our return, the post- 
office department, at its request, was furnished with full de- 
tails as to the origin of the letter. Footprints on the beach 
showed that the postoffice had been visited shortly before our 
arrival. Williams and I struck off inland and climbed a 
rounded hill some 600 feet in height. All about us could be 
seen truncated cones and peaks of various sizes. The entire 
island seemed to be covered w ith brush and small trees. Wil- 
liams got a few' insects and Ochsncr some land shells, but no 
snakes or lizards, except geckos, were seen. W'e saw cat 
tracks, signs of wild cattle, and heard the braying of a donkey, 
but did not meet with any. On returning to the beach, we all 
enjoyed a swim after a hard day bucking through the brush. 
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October 5 : Went to the lagoon at the northeast end of the 
island. The water was not very salty and Williams caught 
some aquatic insects. I found one lizard besides the usual 
number of geckos. The cats have about exterminated the 
Tropiduri 9 and the wild dogs the sea iguanas on Charles 
Island. A flock of about 13 goats was seen. They were very 
wild and disappeared around a large conical hill as soon as 
they were sighted. No doubt wild dogs had driven them 
away from the fertile part of the island to this dry and bar- 
ren portion. Parker and White went fishing over the side and 
caught several nice fish, which we had for supper. Weather 
rather warm today with nice, clear evening. 

October 6: Beautiful morning, calm and clear. Visited the 
lagoon again with Williams, Beck , Hunter and Ochsner. 
Hunter shot six teal ducks and three flamingos. The ducks 
were very tame and I killed one myself with a 22 rifle and 
dust shot cartridge. I also got five lizards besides geckos; 
good luck, as they are very rare on Charles Island. All hands 
were back on board at 1 1 : 30, when we weighed anchor and 
set course for Black Beach Anchorage, sailing by the wind 
along the west side of the island. We reached Black Beach at 
2:30, letting go anchor in 11 fathoms of water. We found 
a sloop from Chatham at anchor here. It had brought over a 
hunting party to kill wild cattle and jerk the beef for the set- 
tlement. Black Beach is a long beach of black sand with a 
cross, bearing no inscription, erected at the north end of it. 
The landing place, which is the terminus of the trail leading 
to the interior, is just to the northward of the cross. Beck, 
Ochsner and Nelson landed and found a party of natives cut- 
ting up beef and hanging it up to dry. Ochsner gave them 
some whiskey from our medicine chest and they seemed to 
relish this beyond everything. The word whiskey was the 
extent of their knowledge of the English language. They 
gave some nice, juicy oranges in return, saying that there were 
plenty and also plenty of fresh water up in the hills. The 
man in charge of the hunting party came aboard with two 
sailors and brought us some fresh beef. Black Beach Anchor- 
age not so good in heavy winds, as it is merely an open road- 
stead. Cloudy and cool towards evening. 
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October 7; Landed at the camp of the hunters and started 
for the spring back of the highest peak on the island. With 
Williams and Ochsner, walked up to the base of the peak, 
which King and Stewart proceeded to climb. They reported 
the top to be bare, but in the crater they saw much damp soil 
and numerous ferns and rich vegetation. Working around 
the northern base of the peak, we found some small groves of 
orange trees and an immense thicket of lemon trees, forming 
an almost impenetrable mass. We had a good feast of oranges, 
which were sweet and juicy. Continuing on up the trail, w T e 
met a peon bound for the beach and driving three burros 
loaded dow T n with beef and hides. Further on we saw a 
young pig some of the hunters had captured and tied to a tree. 
We found the spring in a very delightful situation at the base 
of a small bluff, from the top of whicjji we could see the crater 
of the main peak and much open pasture land between the 
thickets of lemon trees. Williams collected quite a number of 
insects and Ochsner a number of land shells. Land shells 
were very abundant here, the trunks of some of the small trees 
being covered with them. We ate our lunch in the shade of a 
clump of lemon trees situated on the summit of the pass and 
enjoyed seeing the many little birds hopping around in the 
nearby trees, without the slightest fear, and eyeing us with 
the greatest curiosity. On our return to the beach, a peon, 
to whom Ochsner gave some whiskey, presented him with 
some oranges and a penguin stuffed with sand. All hands 
aboard for 6 : 00 o’clock supper, consisting of beef soup, teal 
duck, flamingo, corn-starch pudding and ripe oranges, quite a 
variety for a desert island. Flamingo tastes somewhat like 
duck but is a little drier and more oily. 

October 8 : All hands up for late breakfast, today being 
Sunday. Beck and Gifford went ashore for a short time this 
morning to take some photographs, and brought back with 
them the chief of the hunting party, who stayed for dinner. 
He informed us that Manuel Cobos, formerly owner of the 
plantation on Chatham, was killed two years ago and that one 
of the men who helped kill him is in his crew on shore. Just 
a month ago a member of his hunting party was killed in a 
fight, so we are not far wrong in judging from the looks of 
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his party that they are a hunch of desperados. The camp 
cook, the only female in the party, looks like she could cut 
anybody’s throat with pleasure. We were also informed that 
there are about 100 people on Albemarle Island, all free men, 
and about 300 on Chatham, mostly all exiles and slaves. All 
hands variously employed this afternoon mending shoes and 
preparing for work on shore tomorrow. Fine, clear day and 
balmy evening. 

October o: All hands up for early breakfast and everyone, 
except Nelson and White, went ashore. Parker went up to 
the orange trees to bring back a sack of oranges for the mess. 
Williams and f went up to the springs. Enough water drops 
and runs off the vegetation to form a little pool at the base of 
the cliff. Idle water is clear and cool and is excellent for 
drinking purposes. The spring is an excellent place to fill a 
canteen, but too slow and too far away from the shore to 
water a vessel. Around it are several fine orange and papaya 
trees. From a hill just above we saw several wild cattle feed- 
ing in a little open space close bv the lemon thicket. Near the 
spring we met a sailor off the Chatham sloop with a burro 
train. He said he came up to get a load of meat, as the sloop 
is to sail for the settlement this afternoon. Nelson took some 
letters over to the captain so they could be sent to Guayaquil 
when the trading schooner left for the mainland. Returned 
to the landing at 5 : 00 o’clock and Williams and Nelson went 
out fishing in the skiff, catching several nice fish, which we 
had for supper. Weather fair with slight rains in the interior 
of the island. 

October to: Went ashore with Nelson, Williams and 
Ochsner. Nelson was going to try for a pig, but failed to get 
any. He brought back a sack of oranges instead. We found 
by experience that the early morning or night time is the best 
time to hunt for pigs. Ochsner reported seeing a pack of 
dogs chase a band of cattle, which bunched together and 
warded them off. Williams and 1 climbed about half way up 
the highest peak and reached the lower rim of the broken 
down crater when the rain drove us down to the lower levels. 
We then went across a long and green, open meadow, where 
vve counted 33 fine looking wild donkeys and a huge black 
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bull. We ate our lunch at the head of this meadow, from 
where we could see the ocean on the oilier side of the island. 
Returned to the landing at 5 : (X) o’clock and found that the 
sloop had left for Chatham Island. 

October u : Spent the day with Williams in the vicinity 
back of Black Beach. Collected a number of geckos and 
Williams got a number of grasshoppers, which were particu- 
larly abundant at this locality. King went up to the divide 
and brought back a sack of lemons. Very windy today. 
Towards noon it increased so. the schooner started dragging 
anchor, and Nelson veered chain to 45 fathoms. 

October 12 : Went up to the divide to help Williams carry 
down some oranges and lemons. On returning to the beach, 
we found that the sloop had returned, carrying the secretary 
of the Governor and an escort of five or six soldiers under 
command of the captain in charge of the soldiers stationed on 
Chatham. A Jamaican negro accompanied the party as inter- 
preter. The secretary brought us letters and papers from 
home, the first news in 107 days. We entertained the secre- 
tary and the captain of the guard at dinner, and one would 
think, judging from their appetites, that they never had any- 
thing to eat in their lives before. The secretary gave Beck 
a letter written in Spanish to the effect that it is customary 
for vessels visiting the islands to call at Chatham first. 

October iy : Early in the morning Beck went ashore to 
interview* the secretary and decided it best to go direct to 
Chatham as requested. We took the whole party on board the 
schooner : secretary, captain, interpreter and five soldiers. The 
latter made a fine looking army. One had an old French arniv 
hat about the vintage of 1880, some had no hats nor sandals, 
but were the proud possessors of undershirts and trousers, 
which seemed to be the uniform of the day. Their firearms 
were about the same period as the uniform hat and w 7 ere old 
bolt-action rifles. One had a double-barrel shotgun, the firing 
pins of which w r ere rusted fast. No ammunition at all was in 
evidence. No doubt it is too dangerous to let the soldiers get 
hold of any cartridges. However, what the army lacked, the 
commanding officer supplied. He w T as dressed in a light blue 
uniform of French design, with red epaulets, red stripe down 



44 


CALIFORNIA ACADEMY OF SCI EX CCS 


roc. p\pj.*ts 


1905 

his trousers, a huge red pompon on*his hat, and a cavalry 
saber that, for size and polish, was the last word. The secre- 
tary and the captain had breakfast with us, and the latter 
having ordered the army on board* we weighed anchor and set 
sail for Chatham. The wind died down towards evening and 
at 8 : (X) P. M. we picked up the Chatham light. We tried to 
beat up to Wreck Bay, but the current setting us off, we made 
no headway. At 10:00 P. M. tacked ship and stood off the 
land. Nelson and King slept on deck so as to give the secre- 
tary and captain a stateroom. All hands except the deck 
watch turned in early and wished our guests a good night, 
trusting that the bedbugs would not drive them out betoie 
daybreak. 

October i.f: Opened with light airs and calms. At 1:00 
A. M. tacked ship and stood in towrards Chatham Island, 
making about SE. by E with current setting against us. At 
6:00 A. M. Dalrymple Rock bore S. by E. by compass, dis- 
tant five miles. Put out the skiff this morning and Beck went 
shooting birds, securing about 30 or more shearwaters. 
Sighted great schools of tuna jumping out of the water, w hile 
numbers of birds hovered over them. At 11:00 A. M a 
breeze sprang tip to the southward and we made up to the 
anchorage at W reck Bay, letting go anchor at 3:45 P. M. in 
7 fathoms of water. The secretary, captain and army landed 
immediately, as well as our own shore party, going to make 
an official call on the ( lovernor. The settlement at Wreck 
Bay consists of a warehouse, the plantation manager’s house, 
several native huts and the light keeper’s house. The Wreck 
Bay light consists of a lantern placed on the top of a pole. 
The sugar plantation and upper settlement can be seen from 
our anchorage and is about five miles inland. Towards 
evening a good breeze was blowing off the land and the anchor 
watch was set for the night. 

October i 5 ; All hands up for late breakfast, being Sunday. 
W illiams and Beck went ashore to call on the plantation man 
ager, an Italian who spoke some French. Williams acted as 
interpreter, speaking in French. They had dinner with the 
manager and some of the engineers from the sugar mill, after 
which the party came on board to \ Pit the schooner. The 
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manager gave us permission to hunt about the island and vva^ 
very cordial in his welcome. In the afternoon went ashore 
with Williams, Gifford and White to visit the settlement. The 
country looked very green and luxuriant at this time of year. 
The wild cotton was in full bloom, having large yellow 
dowers not unlike those of the Mariposa Lil\. An hour and 
a half walk over a good but somewhat muddy road brought us 
to the settlement, which consists of quite a number of corru- 
gated iron buildings, the grass huts of the laborers, and the 
sugar mill. We were escorted to the headquarters of General 
Plaza, who conversed with us through a Jamaican negro act- 
ing as interpreter. The General was found seated at his official 
desk, an old kitchen table with the drawer missing, attired in a 
white duck suit and a navy watch cap, probably donated by 
some sailor off of a visiting warship. lie gave us some very 
powerful home brew r to drink, and, when he observed the tears 
streaming down our cheeks, informed us that it may be a 
little strong for us, as we were not used to it. Personally 1 
agreed with him, in that it was not only a little too strong 
but much too strong for any human being. After this, I took 
particular pains not to be included in any official visits. Kven 
now, 25 years afterwards, wdienever T think of General Plaza 
I can almost feel my insides on fire. The General seemed very 
much interested in our w'ork when we informed him as to our 
plans and where we were from, etc. The interpreter then 
said: “The General says he can tell from your looks that you 
are gentlemen/' This remark rather flattered us, as we had 
been out 110 days without a shave and only at our stop at 
Cocos Island had we fresh water to wash with Concluding 
our visit with the general, w r e invited him to come visit the 
schooner and started back to the beach, arriving there at <>: 20 
and getting on board the schooner in time for supper. 

October to: All hands up for early breakfast and shore 
party landed for collecting. Nelson finished making a sprit- 
sail for the ship s boat. Beck and W illiams went lip to the 
sugar mill. Beck taking several photographs of the place. All 
hands aboard for supper at 6: 20. 

October iy: Shore parties collecting about W reck Ba} . 
Weather rather warm with light drizzle. Butterflies were 
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numerous along the road c n route to the settlement and col- 
lecting good in general. Nelson tried out the ship’s boat with 
the new sail and found it satisfactory. He picked up the shore 
party and sailed back to the schooner. Williams put out a 
fish line and caught a fine barcalau on the way. 

October /<?: Shore party landed at 6 : 30 A. M. for half a 
day’s collecting. During the afternoon had strong winds from 
the S.SE. and schooner dragged anchor. Beck arranged with 
the Governor to buy an old anchor to take the place of the one 
lost at Socorro Island, as our spare anchor was much too 
heavy to handle, and the kedge, despite the fact that it had 
some chain wrapped around the shank to give it weight, much 
too light to hold the schooner even under ordinary condi- 
tions. At 3:30 P. M. we weighed anchor and set mainsail 
and jib to sail up to the wharf and take aboard the anchor. 
In stopping the vessel’s headway with the kedge, one of the 
flukes broke off. We got a line on to the wharf and ran 
another to the beach to hold the schooner off, as there 'was 
considerable ground swell running. Taking the anchor on 
board, we shackled it to the starboard chain and let go all 
lines, heading out of Wreck Bay for Barrington Island. 
Weather somewhat foggy with S. SE. wind. 

October 19 : Sighted Barrington Island at 12:15 A. M., 
we being close under the eastern point of the island when the 
fog lifted. Tacked ship and stood off the island till 3:00 
A. M., when we tacked again and steered S. by W. ]A W. At 
4:00 A. M. the island bore S.SW., distant six miles, there 
being a very strong current setting to the NW. Weather 
foggy during the night and part of the forenoon. Wind 
unsteady but mostly from the SE. Had fresh breeze during 
the forenoon and beat up towards the island. At noon the 
anchorage bore S., distant three miles. During the afternoon 
the wind fell light and we drifted away to the northward 
again. Center of the island bore S. at 8: 00 P. M., distant six 
miles. Had fresh southerly winds during the night and stood 
close hauled on the starboard tack. 

October 20 : Tacked ship at midnight standing towards the 
island with fresh S.SE. wind. Tacked again at 3:30 A. M. 
At 4 : (X) A. M. the island bore W.SW. Tacked again at 
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6:00 A. M. and headed for the anchorage, where we arrived 
at 8 : (X) o’clock, anchoring in 11 fathoms of water. After 
breakfast, landing party went ashore collecting. Fine sand 
beach opposite the anchorage, on which were a great number 
of sea-lions. Pegs driven in the ground for stretching out 
hides to dry showed us that it had been the camping place of 
some hunters. Beck shot a couple of goats, always a welcome 
addition to our larder. On the plateau near the top of the 
island we found a large colony of land iguanas (Conolof>hus 
pallidus ).* Small birds were found to be somewhat scarce, 
but hawks quite plentiful. Nelson caught several barcalau 
while trolling from the skiff. 

October 21 : Landing party ashore collecting. Went up to 
the land iguana colony with Gifford to take some pictures and 
then worked over to the south side of the island with Wil- 
liams. We found no beaches here, but the coast line ending in 
precipitous cliffs. For a small island, Barrington has quite a 
goat population, as we saw r many flocks during our trip across 
the island. The Barrington goats are not nearly so fat and 
healthy looking as those on Hood. Fine w r eather, with warm, 
sunny day. 

October 22 : All hands keeping the Sabbath. Nelson went 
out fishing in one of the skiffs and caught four fine big bar- 
calau. Weather fine with light southerly winds. 

October 23 : Landing party ashore collecting. King and I 
went in to the iguana colony and collected a series of iguanas, 
packing them down to the beach in sacks. Still warm and 
pleasant with light southerly winds. 

October 2 f : Landing party ashore for half a day’s collect- 
ing, returning at 11 : 00 A. M., when w T e weighed anchor and 
shaped course for Indefatigable Island. At 3:00 P. M. we 
made up to the SE. coast and dropped anchor in six fathoms 
at Puerta de la Aguada. Heavy swells made the schooner 
roll considerably and, further in towards the beach, w r e could 
see that hidden reefs caused big breakers to go rolling in. 
Beck, Nelson, Ochsner and Williams took the big skiff and 
pulled in for the beach, bringing a water breaker in case any 

4 On a second visit to Barrington some months later, this colony was found to b ‘ 
nearly exterminated by some natives from Chatham who had visited the island 
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fresh water was found. The party encountered a rough trip, 
going in between reefs where the breakers rolled in high. The 
beach itself is fine white sand with gradual slope and well 
protected by reefs outside, so that it affords an excellent land- 
ing place. About a hundred yards back of the beach was 
found some comparatively fresh w r ater in a half dried-up 
Lagoon surrounded by a thicket of willow r -like trees. About 
half a breaker of water was taken and found fit enough for 
washing purposes only. The boat’s crew had a hard pull back 
owing to the heavy swells, which sometimes broke close on to 
the skiff. 

October 25 : At 5:30 A. M., Parker, who was on anchor 
watch, rushed down below and called to Nelson to let go the 
port anchor, as we had started to drag with the one anchor 
down. The heavy swell at this anchorage makes it a poor 

berth. The shore party left the schooner at 6:30 A. TO., 

taking both skiffs in. On landing and hauling up the skiffs 
beyond the high tide line, all hands headed inland towards'the 
base of a hill about two miles off, as in this direction appeared 
the best looking tortoise country. We found the going very 
rough, the country being covered with a dense growth of 
cacti and thorn bushes. Mockingbirds and doves were quite 
plentiful and tame. Near the base of the hill. Beck discovered 
a small tortoise, which King and I proceeded to skin, while 
the rest of the party went looking for more. All hands 
rounded up early in the afternoon where King and I had 

skinned the tortoise and Hunter and King carried it to the 

beach. Beck, Williams and myself started for the beach by 
another route. We found two tortoises’ nests alongside our 
trail and, digging down, discovered 11 eggs in one and 12 in 
the other. The eggs are white and spherical, about the size of 
a billiard ball, and with a hard and thick shell. Close to these 
nests we found two very large tortoises, one a male and the 
other a female. The latter we killed and took out the liver to 
bring back for supper. The male tortoise was turned over on 
its back and all four legs stretched out and made fast with 
lashings to the nearby trees so he would not travel inland and 
make us pack him further on the following day. The shore 
party got back to the landing place about five o’clock, reaching 
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the schooner at six after a hard dav\s work, but nothing to 
what the morrow had in store for us. Cloudy weather during 
the day with S.SW. winds. 

October j6: All hands up early and hoisted the port anchor. 
After breakfast landing party went ashore and made for the 
spot where we had killed the tortoise yesterday afternoon. 
Had some difficulty following the trail, but, by the use of a 
machete, we impro\ed it for future use. On arriving at the 
spot where we had tied up the big male tortoise, we discovered 
that, in his struggles for freedom, he had dug a miniature 
crater in the ground, broken all the lashings, the ends of 
which were still fast to the trees, and had traveled a consider- 
able distance up the hill, where we found him after following 
his trail through the tangled undergrowth. All hands started 
skinning operations at once and we had both tortoises skinned 
out by three o'clock in the afternoon. They were then lashed 
on poles with a blanket wrapped around each end of the pole 
so that they could be carried on the shoulder. With two men 
to a tortoise, we began the journey to the landing place over 
rough lava and through heavy undergrowth, which had to be 
cut away at times to make way for the packers. The tortoise 
packing was worked in relays, as it is hard on the shoulders 
despite the padding of blankets. We packed for about 20 
minutes over the rough country and 30 minutes over the 
smoother parts and then took a relief for the same period. It 
took about three hours to reach the landing place, after a long 
and hard journey. We had tortoise liver for supper this 
evening and found it a little oily and of a peculiar taste, but 
not at all had when one becomes accustomed to it. During 
future times on the expedition we always lived on tortoise 
liver when obtainable, with the exception of that of the Dun- 
can Island tortoises, which we found to he dark and tasteless. 
The liver of the Indefatigable tortoise is rich yellow, as is that 
of the tortoises of all the other islands except Duncan. 
Weather cloudy during the day with moderate southerly 
winds. 

October 2j: Stayed on board with King and worked clean- 
ing up the tortoises taken yesterday. Rest of party ashore col- 
lecting. Williams reported seeing a great many hawks about 
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and collected seven of them for the ornithologists. While 
King and I were cleaning up the tortoises, we put the shark 
hook overboard and hooked a ten-foot shark. Shore party 
returned at six o’clock. Beck brought in a small live tortoise 
and reported having found another fair-sized one, which we 
will pack out tomorrow. Had a slight drizzle today. 

October 28 : Landing party ashore collecting. Williams, 
Beck and myself went inland and skinned and packed out the 
tortoise found yesterday. Our shoulders are getting sore now 
after the past few days and packing is becoming somewhat 
painful. We reached the landing place at 6: 30 after a hard 
afternoon’s journey. 

October 2Q: All hands turned out at 5:00 A. M. Got 
under way at 6:00 A. M., shaping course for south Albe- 
marle. Weather slightly foggy with S.SW. breeze. At 9: CXI 
A. M. the wind hauled to the S.SE. and we had fine weather the 
rest of the day. The schooner was kept on the port tack until 
7 : 30 P. M., when we were close on to the coast of Albemarle. 
We were too late to make an anchorage, so kept beating back 
and forth between Brattle Island and the south coast of 
Albemarle. Light winds and clear weather during the night. 

October ?o; At 8:00 A. M. hove to off the west side of 
Brattle and landed a shore party. Brattle Island is a broken- 
down crater rim with steep sides, no sand beaches, and poor 
landing places. We found a rock we could jump ashore on 
and scramble up the side of the crater. On reaching the top, 
we found the island to be crescent-shaped, the inside of the 
crater rim being precipitous cliffs straight down to the water's 
edge. We collected some sea iguanas, lizards, snakes, grass- 
hoppers, beetles and scorpions. Very few plants were secured, 
as the island is almost destitute of vegetation. At 10:45 the 
schooner ran down before the wind and took off the shore 
party, when we headed for Turtle Cove, south Albemarle. W e 
arrived at the anchorage at 1:15 P. M., letting go anchor in 
two fathoms of water. Anchorage is well protected by out- 
lying reefs, but is only suitable for small vessels. Dipped our 
colors to the Ecuadorian flag on shore and cleared up decks, 
making ship ready for port. Three men and a Jamaican negro 
as interpreter boarded the schooner. We asked about obtain- 
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ing water ashore and were informed that there is plenty, and 
good drinking water. Beck, Nelson, Ochsner and White went 
ashore, returning early in the afternoon with two small water- 
melons presented to them by Don Antonio Gil, the owner of 
the settlement. They reported the water as hardly fit to drink 
hut good enough to wash clothes in. A party from the settle- 
ment is coming aboard after supper to visit the schooner. 
Fine, clear weather with S.SE. winds. 

October 31 : Started watering ship with south Albemarle 
water, a rather slow process, as it has to be carried from some 
little distance inland on mules, two small casks to a mule. 
Took on 150 gallons during the day. All hands took advan- 
tage of the opportunity to wash clothes this morning. This 
afternoon swung the main boom out to port in order to list 
the vessel for cleaning and painting. Sunny, pleasant weather 
and plenty of mosquitoes on board. 

November 1 : Shore party working about the vicinity of the 
settlement. Williams, Ochsner and myself went up the road 
leading to Santo Tomas, the upper settlement situated on the 
edge of the forested area of Vilamil Mountain. The road 
slopes very gradually from shore, winding about the lowlands 
and passing through scattered groves of trees. A native who 
had a small garden which we passed presented us with a water- 
melon and a papaya, both of which tasted very good and were 
quite a luxury to us, as we had not tasted fruit for some little 
time. Found collecting in our various lines quite productive. 
Returned to the beach at 4 : 30 P. M. and had a visit with Don 
Antonio Gil. The natives were quite interested in looking 
over our catch and gave Ochsner’s pistol a minute exami- 
nation. Nelson and Parker busy painting the vessel. Listed 
her over to starboard this morning to clean the water line. 
Fine, clear weather with S.SE. winds. 

November 2 : This morning Beck, King, Williams and 
myself, taking the small skiff, started westward along the 
coast from Turtle Cove to pick out some landing places and 
look for tortoises. We pulled down the coast about seven 
miles and beached the skiff on a fine sand beach, back of which 
was a lagoon surrounded by a dense growth of trees. A few 
wild cattle were about the lagoon, but did not show any fear 
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or pay much attention to us About half a mile inland we 
found five tortoises, one of which we skinned and carried to 
the beach, and the others we lashed to poles and carried out 
alive, a good, hard job. We launched our skiff into shallow water 
and got all the tortoises into it; then, with Williams and myself 
at the oars and Beck at the steering oar, started to pull out- 
side the breaker line. With four men and five tortoises in a 
14-foot skiff, there was very little freeboard left. Crossing 
the breaker line, we shipped a sea which very nearly swamped 
us King got busy bailing the skiff out and we got safely 
be>ond the breakers. It took us three hours to get back to 
the schooner. Arriving there at 6:20 P. M., we immediately 
shifted into dry clothing, as we got a good soaking getting 
through the surf. W eather clear to partly cloudy. 

November Landing parties ashore working about the 
v icinity of Turtle Cove. W ent up the road leading to Santo 
Tomas again and enjoyed another feast of watermelons given 
to us by the native in charge of the garden. On arrival at the 
beach after our day’s hunt, w^e were presented with a chicken 
and another melon. Nelson brought both skiffs in and we 
towed one full of water breakers back to the schooner. W'e 
found it quite warm about the lower levels, but could see the 
clouds and mist above on the mountain about the vicinity of 
Santo Tomas. Nelson busy during the day taking on water. 
Took on some atoyas today. These are a sort of coarse 
potato with rather a sweet taste and take the place of the pota- 
toes long since used up. Mosquitos rather troublesome during 
the night. Cloudy during the day with light southerly winds. 

November 4 : All hands up at (>: 30 A. M Took skiffs on 
hoard and weighed anchor, setting sail for Indefatigable Island. 
Beat out against a very light southerly wind and did not get 
out of the channel between south Albemarle and Brattle 
islands till 1 : 00 P. M. Nelson busy repairing and painting 
boats. King and I built a tortoise pen on deck between the 
main hatch and the foremast, putting several tortoises in it to 
leave them to skin at odd times. All hands busy working with 
the specimens secured on Albemarle. At 8: 00 P. M. we were 
about five miles off the west coast of Indefatigable and hauled 
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the vessel on the wind for the night. Many shearwaters and 
petrels flying about the schooner. Fine, clear night. 

November 5 ; At 4:00 A. M. Barrington Island bore 
E.SE., distant about two miles. We tacked ship and stood in 
towards Indefatigable Island with a light S.SW. wind 
Weather foggy at times. At 10: 00 A. M. we made up to the 
anchorage, a small bay on the south coast to the westward of 
Puerta de la Aguada. On nearing the spot where we were going 
to let go the anchor, we struck on a submerged reef just about 
the middle of the hay. No damage done and we hauled the 
schooner off with the kedge, letting go anchor in two and a 
half fathoms ot water with fine, sandy bottom. We found 
that at low tide the top of the reef we had struck wa> just 
exposed above water. We named this bay Academy Bay , 
after the schooner, and it is now shown as such on the Hydro- 
graphic < >fifice charts From our anchorage, the center of 
Barrington Island hears K. bv S. 34 S. magnetic and the 
highest peak on Indefatigable N. by W. 34 W. After making 
ship read\ for port, we made a survey of the hay. finding just 
back of a small sand beach at the head of it a hole of “fresh”' 
water. It is possible to drink this water without getting sick 
and it can he used in an emergency for watering ship. How- 
ever. it is not to be recommended except as a last resort, (dose 
In t!ie water-hole, we found the remains of a grass hut, which, 
we afterwards found out at Vilamil, was used by a negro who 
had been marooned on the island by Manuel Cohos, the owner 
of the plantation on Chatham. We saw this man at Vilamil 
and he told us of being on the island for a whole year, living 
on raw tortoise meat and what shellfish he could gather. He 
was discovered by a passing vessel and taken to Vilamil 
Several nice lagoons at the end of the hay abounded in fish, 
crayfish and oysters clinging to the mangroves. Weather 
cloudy today with occasional showers. 

November 6; Shore party landed after breakfast. King 
and I stayed on board to work on tortoises. Williams report- 
going inland with party and finding an old trail running 
through rough country overgrown with cacti and thorn 
hushes. This trail was lost about a mile or so inland, where 
a green zone began. This zone abounds in large tree-, the 
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cacti becoming scarce as the elevation increases. Further up 
the mountain, creepers and small ferns appeared, the latter 
growing on the moss-covered rocks. Orchids, one species of 
which has a pretty pink flower, also put in an appearance. At 
the lower edge of the green zone Reck found a large tortoise. 
The shore party returned at 5 : 30 and was picked up bv 
Nelson in the sailboat. Rain clouds covered the top of the 
island most of the day and we had a few light showers on the 
coast during the morning. 

A 7 ovember j: All hands ashore collecting. Went inland 
with Beck, King and Williams, Beck and I taking provisions, 
water and blankets for camping over night. Shortly before 
noon we reached the tortoise Beck found yesterday and started 
skinning it. After lunch, Williams and King left for the 
beach with the tortoise, taking five hours to make the trip. 
Beck and J went further inland looking for tortoises and 
camped o\er night in the green belt. It was cool enough to 
need blankets during the night. There were so many rats 
running about that we had to tie our provisions up in the 
trees with ropeyarns. We found in the morning that they 
had been gnawing on the handles of our skinning knives, 
which were well soaked with tortoise fat. 

November 8: King returned to our camp this morning and, 
with his assistance, we started to skin and pack out three tor- 
toises which Beck had found. Williams, Ochsner, Stewart, 
Gifford and Nelson, with three-days' provisions, started up 
country to try and make the summit of the island. Each man 
carried, besides provisions and blankets, a canteen and a gal- 
lon molasses tin full of water. They followed the regular 
trail that we packed the tortoises out on and reached the upper 
edge of the cactus belt where orchids and ferns put in an 
appearance. The ground became damper and the soil thicker 
as they ascended. Large trees were much in evidence, with a 
heavy growth of vines, creepers, and succulent vegetation. A 
little above this belt the undergrowth became rank and higher, 
the morning-glory vines causing much difficulty and it became 
necessary to cut a trail every inch of the way. At 3 : 00 P. M. 
camp was pitched and a little place cleared to build a fire, a 
rather difficult manoeuvre in such a country. After a supper 
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of beans, coffee and canned fruit, some collecting was done, 
and Williams caught some beetles and a sphinx moth. Several 
bats were seen and some owls heard. Ants and mosquitos 
made sleeping rather impossible. To make things more inter- 
esting, it began raining at dark and a tarpaulin was rigged to 
keep bedding as dry as possible and to catch rain water for 
the canteens. 

November g: Beck still camped in the tortoise country, 
while 1 was helping to pack out the tortoises King and 1 had 
skinned. The mountain climbers still inland. W illiams re- 
ports, after the first night out, all hands arose early. Stewart 
and Ochsner started back over the trail, while the rest of the 
party continued up the mountain. The country they now- 
traversed is fairly level, but vegetation exceedingly thick, even 
worse than that of Cocos Bland, if such could be possible. 
Nettles became very thick and troublesome and the under- 
growth reached seven or eight feet in height. Several showers 
passed over the climbers during the day and they all got 
thoroughly drenched. The ascent was very gradual and slow , 
about four and a half hours for two miles according to the 
reckoning. Just before noon a halt was made under a grove 
of trees and the party decided to retrace their steps, as provi- 
sions were getting low^ and progress too slow 7 and difficult. 
Gifford collected some rails and small land birds en route, also 
three rats. Williams collected a bat he found sleeping on some 
vines. The party camped at the same place as the previous 
night. Rain started falling at supper time and a small bottle 
of alcohol W illiams had for collecting beetles was poured on 
the fire to keep it going so they were able to cook supper and 
have a camp fire during the night. Parker reported that dur- 
ing the day the vessel swung on her anchor chain and touched 
bottom at low' tide. Shock not severe, but a little more so than 
when w r e struck bottom coming to anchor. The anchor was 
lifted off the bottom and the schooner hauled a little further 
out with the kedge. Weather cloudy with light showers today. 

November to: The mountain climbers broke camp at 6: 30 
A. M. and headed for the beach, collecting as they proceeded 
down the trail. All hands were thoroughly drenched by pass- 
ing showers, which made traveling rather uncomfortable. 
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Williams and Nelson developed sore feet to make things more 
interesting. The party reached shore at 12:30 P. M., pretty 
well tired out. Rest of the ship’s company ashore packing out 
tortoises, a long, hard job at this particular place, as they arc 
found quite a distance inland and the country is very rough. 
Occasional fine rains and southerly winds during the day. 

No7>cmbcr ii: All hands, with the exception of Gifford, 
Nelson and myself, went ashore to pack out a tortoise Beck 
found yesterday. I stayed on board to get the tortoises 
already skinned in the pickle tanks and clear up some of the 
previous catch. The shore party did not get back to the land- 
ing till 5 : 00 P. M. and had one of the largest tortoises taken 
so far. Cloudy all day with southerly winds. 

N ovember 12 : Sunday. All hands enjoying a day of rest 
after a hard week of tortoise packing. Fishing over the side 
and repairing shoes indulged in by some. King and Williams 
went about one of the lagoons at the head of the bay and 
gathered some shells. Gifford ashore taking photographs. 
Weather cloudy and somewhat sultry today. 

November /?; Williams and Gifford set out for the high 
country with provisions and gear to camp over night, Wil- 
liams taking a reflector lamp for collecting at night, but not 
meeting with much success. King, Beck and myself camped 
in the tortoise country below, where three more tortoises were 
staked out ready to skin. Fine, clear weather with southerly 
winds. 

N ovember rj: Still ashore with Beck and King skinning 
and packing out tortoises. While King and I were coming 
down the trail with our pack, we were overtaken by Williams 
and Gifford on their way down from the green zone. Wil- 
liams gave us a lift and reported finding a small tortoise just 
above the cactus belt. This is the farthest up the mountain we 
found any. At the beach we met Stewart and Hunter, who 
had started down ahead of us with another tortoise. Reck 
still camped inland searching for more tortoises. Williams 
reported seeing a hawk capture and eat a large centipede. 
Nelson finished filling water tanks today. Fine, clear weather 
with southerly winds. 
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November 75; Went up with Williams to skin and pack 
out the small tortoise found yesterday. Reached the tortoise 
by eleven o’clock and had it skinned out by two. Being a 
small tortoise, it was easy packing and we reached the landing 
about five o’clock. Here we met Stewart, Beck and Ochsner, 
who had packed out another tortoise. Weather during the 
day exceptionally fine with light southeast winds. Mosquitos 
rather troublesome at night. 

November 16: Most of the shore party collecting around 
the landing place. Beck, King and Hunter went up country 
to pack out a small tortoise, the fifteenth and last one taken on 
this visit to Academy Bay. Kelson went out in the ship’s boat 
to visit a big rock off the main island, where he found a great 
number of sea-lions and sea iguanas. All hands returned on 
board for supper at 6: 30 P. M. Fine weather with southeast 
winds. 

November 77 ; All hands turned out early. At 6: 30 A. M. 
set sails and weighed anchor. Tried to beat out from the 
anchorage, but the wind was too light and we could make no 
headway. At 8: 30 A. M. we dropped anchor under foot and 
waited till 10:00 A. M., when the wind freshened up vve 
beat out of Academy Bay. getting clear at 11 : 30. Set course 
around the island in the direction of Gordon Rocks. Wind 
freshened in the afternoon and we had a fine sailing breeze. 
At 4: 30 P. M. we dropped anchor in 15 fathoms of water iri 
a little cove on the northeast side of Indefatigable Found a 
very strong current running and schooner riding to a taut 
chain. From this anchorage, the island appears to be very 
barren and the shore litie is marked by several steep cliffs, 
extending to the water’s edge. Numbers of turtles and sharks 
about the schooner. Ix>ts of shoe repairing going on after 
our tortoise packing during the past few days. Sky overcast 
and a cool wind blowing this evening. 

November 18 : Beck went inland several miles to examine 
the country and look into the possibility of reaching the top 
from this anchorage. He found the country very rough and 
a long, gradual slope up to the wooded portions of the island. 
Prospects of reaching the top from this side did not look 
good, so no attempt was made. The lower country was found 
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to be extremely desolate and covered with cacti and dried 
grass. Remnants of land iguana burrows were found, but the 
burrows were long since deserted. Ochsner found some good 
fossil collecting in the cliffs close to the anchorage. Strong 
southerly winds all day, the schooner at times dragging the 
anchor and making our navigator quite ill at ease. 

November ig: All hands taking a day of rest. Nelson and 
Ochsner went fishing in the sailboat, catching eleven big bar- 
calau, the largest about two feet long and weighing about 
twelve pounds. Gifford went ashore to take some photographs 
of fossils embedded in the cliffs. Williams had the shark 
hook overboard and caught one shark about seven feet long. 
Strong S.SE. winds all day. 

November 20 : All hands ashore collecting until eleven 
o clock. Nelson and King gathered some driftwood and 
brought it on board for the galley. 1 1 : 30 A. M. hoisted sails 
and weighed anchor. Hard work getting the anchor off the 
bottom. It took us about an hour to get the 30 fathoms of 
chain in. Set course to pass around the north end of North 
Seymour Island. Sailing wing and wing and making about 
seven knots. Early in the afternoon we rounded the end of 
North Seymour with fine sailing breeze. Breeze then became 
variable and at times the schooner was almost becalmed. At 
4:30 P. M. we let go anchor in a large shallow bay on the 
southwest side of South Seymour Island in six fathoms of 
water, bine, sandy bottom and good holt ling ground. Went 
ashore with Beck and Ochsner. Beck shot a couple of goats 
for fresh meat and Ochsner and I caught a large turtle on the 
beach. We tried to catch a second one, but it was too close to 
the water, and, when we grabbed it by the hind flippers as it 
made for the surf, it gave us a fine bath and some good, hard 
slaps with its flippers. Fine weather during the day w r ith 
southeast winds. 

November 21 : All hands, with the exception of Beck, who 
stayed aboard to skin birds, ashore collecting. Found land 
iguanas abundant and scattered all about the island. Collected 
.several of these, putting them in sacks and packing them down 
to the landing place. Goats were found to be plentiful and not 
so wild as those on Barrington Island. Just to the northwest 
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of our anchorage was a Hue lagoon, separated from the ocean 
bv a long sand beach on which the surf broke furiously. 5 
Curlews, turnstones and ducks were found about the lagoon. 
Land birds seemed to be scarcer than on the other islands we 
had visited so far. Seymour is a low, flat island covered with 
lava flows, the whole ground color being a brick red. Nelson 
beached one of the skiffs and repaired and painted the bottom, 
bine weather with southeast winds during the day. 

A ovember 22 ' King and I stayed on board to scrape and 
paint tubs used for the salt and alum bath to soak tortoises in. 
Rest of party ashore, doing general collecting. W illiams and 
Beck went to the south end of the island, where there is a 
narrow and shallow strait separating Seymour from Inde- 
fatigable. They brought back some goat meat and two snakes. 
Late in the afternoon another shore party landed. Nelson and 
King to hunt goats and the rest of the party to bring back the 
big skiff, which had been left bottom up on the beach for the 
paint to dry. Nelson and King returned just before supper 
with three goats. After supper, returned to the beach with 
Hunter, Ochsner, W illiams and Clifford. Hunter caught seven 
rats during the evening and Williams quite a collection of 
beetles and moths. All hands returned to the schooner at 
10: 00 1\ M. Strong southeast w inds during most of the day. 

XoxYmbcr 2 ] : (>: 15 A. M. weighed anchor and set course 
for Daphne Island, a small island to the westward of Sey- 
mour. forming an almost perfect crater some 250 feet in 
height. At <S : 00 A. M Nelson landed the shore partv on the 
south side, the only place that we found accessible. He stood 
by with the skiff, while the schooner beat to windward of the 
island. Overhanging ledges seemed to extend around most of 
the lee side of the island, making it impossible to get tip the 
side The interior of the crater w as found to have a tine door 
of white sand about on the same level as the sea. It is almost 
bare with the exception of a small growth of cactus around 
its edges. On the lloor of the crater was quite a large colony 
of boobies, and, among the rocks at the top of the rim, many 
tropic-birds were found nesting W hile everybody was busy 

8 When the writer visited South Seymour in December, 1927, on boatd of Capt. 

(1 Allan Hancock's vaeht Otriam, this lagoon had entirely disappeared. 
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working about the island, Hunter, who happened to be on the 
rim of the crater, saw the skiff drifting out to sea with nobody 
in it. He immediately sounded the alarm and, while all hands 
were making for the landing place, Hunter and I went down 
towards the spot opposite to where we saw the skiff. We 
hailed Nelson and he answered back, saying that the skiff had 
got away from him while he was up on the rocks gathering 
^ome shells and he could not get up on the island on account 
of the overhanging ledge. We informed him that all hands 
were making for the landing and that we would hail the 
schooner and pick him up. Circling around to the landing 
place and finding all the party mustered, we fired off our guns 
and waved our hats to attract the attention of the schooner 
as she sailed by. Ochsner and White put off in the small skiff 
and picked us up. On returning to the schooner and landing 
some of the party, Gifford, Hunter and 1 went to pick up 
Nelson. We found him on a ledge of rock, where he .was 
blocked from going in any direction. He made a dive off into 
the water and we backed in and picked him up. Hurrying back 
to the schooner, we got aboard and then ran down before the 
wind to pick up the lost skiff, which, in the meantime, had 
drifted far to leeward. As we approached it, a swell suddenly 
caught it just right, turning it turtle, the oars falling out and 
floating away. Nelson, Ochsner and Williams put off in the 
sailboat, which we had towing astern, to rescue the oars and 
the skiff. After gathering up the oars, the skiff was righted 
and bailed out. Nelson in the skiff and Ochsner and Williams 
in the sailboat, started to pull hack for the schooner. Our 
navigator, trying some fancy “seamanship,” attempted to pick 
up the painter of the sailboat while running before the w ind. 
As a consequence the main boom tackle fouled the mast of the 
boat and swamped it, throwing the occupants into the water. 
Nelson, coming up close behind in the skiff, rescued them. 
The sacks of sand used for ballast in the sailboat were dumped 
overboard and the boat bailed out. The schooner in the mean- 
time was hove to and both boats pulled up and were taken in 
tow. Course was shaped for Daphne Island and w r e again 
landed at 2 : 30 P. M. The party w as called off at 4 : 30 and 
the schooner was headed for the coast of Indefatigable, where 
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we dropped anchor off the north Mde in seven fathoms of 
water. Fine weather during the day with fresh southeast 
winds. 

November 2f: Landed with Stewart opposite our anchor- 
age, while Beck. Nelson, Ochsner and King continued down 
the coast to the eastward, entering a large lagoon extending a 
half mile or so inland. Many turtles, mantas and sharks were 
seen in the shallow waters, one of the latter coming towards 
Nelson while he was in the water gathering shells. King 
struck the shark with an oar and sent it heading full speed in 
the opposite direction. At noon 1 met Williams coming dow n 
the beach and stopped and had lunch w ith him. Continuing 
on our way back to the landing place, he killed an oyster 
catcher with a stone and turned it over to the ornithologists. 
Nelson came in with the skiff and picked up the shore party. 
All hands aboard for supper at 6 : 30 . Fine, calm and clear 
night. 

November 25: Stayed aboard with King and skinned tur- 
tles. Rest of the party ashore opposite anchorage, except 
W illiams, Nelson and Ochsner, who went dowm to the lagoon 
collecting shells and turtles. They reported the lagoon to be 
a wonderful place for turtles, shells, fish, sea urchins, oysters 
and various forms of marine life. The party brought back 
quantities of shells and three turtles. Owing to a choppy sea 
and head wind, it was a long, hard pull back to the schooner. 
Beck returned on board with three dozen doves for making a 
dove pie. Weather warm and partly cloudy today. Mosqui- 
toes put in an appearance this evening. 

November 26: All hands resting and doing odd jobs about 
ship. Hair cutting and beard trimming indulged in before 
breakfast. A party going inland getting gear in shape in 
order to get an early start in the morning. Roast doves for 
dinner make a welcome addition to the bill of fare. Light 
southerly winds during the morning, shifting to northerly in 
the afternoon. 

November 27: Stayed on board with King and skinned 
turtles. Hunter, Ochsner and Williams, loaded down with 
provisions and water, made for the interior prepared to camp 
for tw*o or three days. They found it difficult to push through 
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the dense brush and over the lava flows and progress was 
anything but fast. Late in the afternoon they made camp 
and had some doves, which they had killed on the way inland, 
for supper. Four owls, attracted by the light of the camp 
fire, were shot and a few' moths and beetles collected. Party 
on ship working at various localities. Two went to Daphne 
Island in the sailboat after birds and two went back to the 
lagoon, bringing back four more turtles. Fine weather with 
light, variable winds during the day. 

November 28 : Stayed on board all day and skinned turtles. 
Williams and party still up country. They reached an altitude 
of 1,060 feet above sea level. Warm weather and rough 
country made further progress impossible, as the water supply 
was getting too low for comfort. Party started back at noon 
time. At 5:00 P. M. a fire on the beach announced their 
arrival and I went in with the skiff to pick them up. Their 
water supply barely lasted them to the beach. Another visit 
was made to the lagoon today and two more turtles brought 
back. We ha\e quite a collection of them on deck now. Fine, 
clear weather all day with light, variable winds. 

November 20 : Nelson and Gifford shoved off in the sail- 
boat intending to visit Daphne Island. The wind failed them 
and course was changed for South Seymour. They collected 
some birds and three goats for fresh meat. Leaving the island 
at 4:00 P. M. under a variable breeze, the schooner was 
reached at 6:30. Keck, Ochsner and Williams went back to 
the lagoon shooting some petrels on the way. They pulled the 
skiff into an arm of the lagoon and hooked seven turtles with 
a gaff. Party returned loaded down with turtles and shells. 
I stayed on board all day with King and skinned turtles. Fine, 
clear weather with variable winds. 

A'ovcmber 30 : Thanksgiving Day! All hands turned out 
at 6:00 A. M. for 6:30 breakfast, after which we all went 
ashore to hunt doves for our Thanksgiving dinner. By nine 
o’clock we mustered at the landing place with 96 doves be- 
tween 11 s. We plucked and cleaned them on the beach, bring- 
ing them on board for the cook, who gave the dishpan an 
extra good cleaning and used it to bake a dove pie in. Dove 
and cocoanut pie dinner at 2:00 P. M. After dinner Wil- 
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hams put the shark hook overboard and caught a shark. It 
made quite a fight, but was pulled to the surface and des- 
patched with a bullet. Pulling it in on deck, it was found to 
measure nine feet, to have transverse dark stripes on the sides 
and a wonderful set of sharp teeth. A goat hide and a few 
balloon fish were found in the stomach. Several other large 
sharks were seen swimming about the schooner. After a late 
supper of turtle egg cake, cold goat and fruit, Ochsner gave 
us a concert on his flute and all hands turned in. Variable 
winds and calms during the day. 

December i: All hands up for 6:30 breakfast. Hoisted 
sails and shortened chain to 1 5 fathoms to await enough 
breeze to get under way. At 8:00 A. M., under a light 
breeze, we weighed anchor and shaped course for Duncan 
Island. Light winds during the morning, but in the afternoon 
a good sailing breeze sprang up and at 6:00 P. M. we made 
up to the island. The skiff was put out and soundings taken 
to buoy an anchorage. Sandy bottom was found close in to 
shore, so the anchorage was buoyed and the schooner, 
sailing up to the buoy and coming up into the wind, dropped 
anchor on the northeast side of the island in eight and a half 
fathoms of water. Rather cool with strong breeze this 
evening. 

December 2 : Stayed on board with Ring and skinned two 
turtles, and also a tortoise brought down from the crater by 
Hunter. Rest of the party ashore collecting. Williams went 
to the top of the island, taking about two hours for the trip. 
The sides of the island are very steep, rough, and covered 
with a dense growth of thorn bushes and cactus, which makes 
traveling quite difficult. There is no real green zone at the top 
of the island, but small ferns, moss, and a couple of species 
of orchids were found growing among the rocks. On the 
southwest slopes of the island, where most of the tortoises 
were found, the brush is covered by a heavy growth of lichen, 
on which they feed. Beck returned late in the afternoon, 
reporting that he had found 12 tortoises. Strong southeast 
winds during the day. 

December All hands keeping Sabbath. Nelson did some 
fishing without much success. Rest of party mending clothes. 
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cutting hair, etc. Strong winds from the southeast through- 
out the day. 

December 4: Still very windy. Williams stayed on board 
and helped King and myself skin turtles. Rest of party ashore 
collecting. Hunter, Ochsner and Stewart brought back a 
small tortoise apiece. A large school of porpoises passed close 
to the schooner this afternoon. Weather rather cool and 
sweaters were worn while working on deck. Beck and Nelson 
camped ashore this evening. Strong southerly winds through- 
out the day. 

December 5; Stayed on board this morning and skinned 
turtles. After lunch Williams and I started up the trail loaded 
down with provisions and gear for camping out. Reaching a 
small valley near the top of the island, where Beck and Nelson 
had established a camp, we made our beds out of a tall grass 
that grew abundantly in the vinicinty and prepared for an 
extended stay. We rigged up a tarpaulin to shelter us from 
the wind, and, with an abundance of grass for a bed, we had 
quite a comfortable campsite. The shore party coming in each 
day brought us water and what food we needed. Nelson 
acted as camp cook and was a first class one. A plentiful sup- 
ply of doves was always at hand and we all agreed that we 
had a first class camp. No mosquitoes here and not many rats 
about camp at night. The weather is nice and cool and we 
all sleep under blankets. Beck and Nelson skinning and pack- 
ing out tortoises today. A meeting place was selected at a 
point where the trail descended down the side of the island 
and the tortoises were brought to this point so that the shore 
party going back to the schooner could pick them up, leaving 
Beck. Williams, Nelson and myself in camp hunting and 
skinning. 

December 0: In camp on Duncan Island skinning and pack- 
ing tortoises. We have several staked out about the valley 
and adjacent hillsides. They are quite common and we have 
no difficulty in running across them just as fast as we can 
skin them. We find that they are more abundant on the 
southern slopes of the island, where there is a heavy growth 
of moss covering the underbrush. Fine weather, but a little 
windy at night outside the shelter of our tarpaulin. 
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December 7; Still in camp on Duncan, sending down about 
four or five tortoises a day. Weather continues fine. This 
afternoon we caught a hawk and made it fast with a rope- 
yarn to a small dead tree alongside our camp fire. We kept it 
there during our stay in camp and fed it on tortoise meat 
every day. 

December <V; Today the shore party packed out one large 
male tortoise alive. One or two skinned and one small live 
tortoise to a man is the plan here, as the tortoises are usually 
small and packing is much easier by this method. A plentiful 
supply of doves every night for supper. Weather still con- 
tinues fine. 

December q. Williams and T went over on the south slope of 
the island to skin a tortoise Beck had staked out, but, not find- 
ing it, we skinned and carried out another. Nelson also skinned 
out one and packed it up to our meeting point, finding three or 
four more on the way. In order to take a day of rest and 
spend Sunday on the schooner, we all left camp at four 
o'clock. Beck carrying three small skinned tortoises in a sack. 
Nelson a medium sized tortoise alive, Williams a small live 
one, and myself a larged skinned one. W e got to the landing 
place about 5 * 30 and all took a wash for the first time in fiv e 
days. Beck shot a lot of doves on the way down for our Sun- 
day dinner. tortoises were packed out during the week 

We have 12 more staked out in various places. Weather still 
fine and clear. 

December 10: All hands aboard ship keeping the Sabbath, 
\\ illiams went fishing over the side and caught 20 or more 
fish of various kinds. Doves and eocoanut pie for Sunday 
dinner Weather fine and clear with a little less wind than 
usual 

December it: With Beck, Nelson and W illiams, went back 
to camp again to start skinning tortoises. We kept at work 
till sunset skinning and packing. Nelson is a fine camp cook 
and we enjoy our dove suppers every night. Full moon to- 
night with fine, clear weather. 

December 12: Skinned and packed tortoises all day. About 
the middle of the night Williams and 1 awoke to find rain 
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coming down on us. \Ye posthaste got the tarpaulin unrigged 
and spread over us, then tried to get to sleep as best we could. 

December 13: Turned out rather miserable and wet this 
morning and took a brisk walk down the valley to try and 
warm up W eather cleared early and wc took off our clothes 
and hung them up to dry. The rain brought the tortoises out 
of the thick brush and we saw many walking about feeding 
on the wet moss and drinking from water holes in the lava. 

December r.f: Two of the boys from the schooner came in 
today and helped skin tortoises. Both returned in the after- 
noon each with a tortoise r fhe rest of us still keeping up the 
camp so as to save time going back and forth. W eather im- 
proved somewhat today and it is about back to normal 

December 75 ; Hunter came up to camp today and helped 
with the tortoises Rest of the party ashore collecting and 
helping to carry down the day's kill. The hawk we ha\e for 
a camp mascot gets a fill of meat e\erv night and prnbablv 
never lived so high before in its life. 

December 10 ; 18 tortoises packed out today, making a 

total of 51 for the week. We broke cam]) this afternoon and 
packed all the gear down to the landing We cut the hawk 
adrift as we left the camp and now it will have to work for a 
living. The deck of the schooner is now* covered with b\e 
tortoises and the pickle tubs are full. Took another wadi this 
evening, the first fot a week It was strictly against camp 
rules to use water for anything except drinking purposes. 

December ry: Yll hands keeping the Sabbath after a hard 
week. Williams went fishing over the side and caught nine 
big barcalau, some of which we had for supper. One small 
shark also hooked W eather clear with fresh southerly winds 

December tS: All hands up for six o’clock breakfast. 
Hoisted sails and weighed anchor, setting course for Jervis 
Island. We arrived off the northeast side at 1 : 20 P. M , let- 
ting go anchor in 7 fathoms of water. This afternoon helped 
Nelson and Williams break out some provisions for stowing 
in the lazaret. W 7 e also stowed about 45 turtles and tortoises 
away in the hold. Rest of party ashore collecting. Hunter 
reported seeing some tortoise tracks. Strong winds from the 
S.vS\\ ; . this afternoon. 
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December ip: Beck, Ochsner, Gifford and Nelson pul off 
in the sailboat to visit James Island, the rest of the party 
landing on Jervis. I went up to the top of the island with 
Williams, collecting a snake and some lizards on the wav. 
Close to our anchorage we found a lagoon with sexeral ducks 
on it and a cave full of sea-lions Supper was delayed this 
evening to await the arrival of the boat party. At 7 : 45 there 
was no sign of the boat and we put up the anchor light so that 
they could locate the schooner. At 8:40 they returned, after 
bucking a head wind all the wav across the channel. They 
brought back two turtles and a sea iguana The boat was 
slightly damaged getting out of a lagoon, the keel striking on 
a submerged reef. Party reported seeing many wild donkeys 
on the higher slopes of the island and, at the landing place, a 
large lagoon full of turtles. W eather partly cloudy with fresh 
southerly winds. 

December so: Nelson and I beached the sailboat opposite 
our anchorage and repaired the keel. We had repairs com- 
pleted about 11 : 00 o'clock and sailed for the turtle lagoon on 
James island. Rest of party ashore on Jervis Heck found 
the tortoise supposedly left here by Baur in 1802 It was 
found at the head of a slide of cinders about 500 feet up the 
hillside. In the afternoon the shore party brought some lash- 
ings ashore and pulled the tortoise down the slide, bringing it 
on board alive Nelson and T made the run over to Tames in 
about an hour and a half, collected tom turtles, one of which 
is about the largest yet taken, and started back for the 
schooner, reaching it shortly after OrOO P. M. Weather 
cloudy with fresh southerly winds. 

December 21 * Shore party returned to the schooner at 
11:30 A. M. and we weighed anchor, setting sail for 
James Island. We made James Bay at 4:30 P. M. and 
anchored off a long beach of red sand in nine fathoms of 
water. We found later on that there was a very strong 
undertow here and that it was sometimes difficult to get on 
and off the beach owing to the heavy surf. A large recent 
lava flow is in sight just to the south of our anchorage. 
Th e island appears to be well wooded with a fine green zone 
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at the higher elevations. Fine weather with fresh southerly 
winds during the daw 

December 22: Stayed 011 hoard all day and skinned turtles. 
Rest of the party ashore collecting about the vicinity of the 
hay. Hunter shot 12 ducks on a lagoon just hack of the 
beach. Nelson and Ochsner went up towards the top of the 
island in searcli of a pig. but only saw one, which they did not 
gel a shot at. Williams and Gifford went well up into the 
green zone, finding plenty of large trees and the undergrowth 
not so thick as that of Indefatigable. This morning, while 
landing the shore party, took one large turtle off the beach. 
Fresh southerly winds during the afternoon. 

December 23 ’ Stayed on hoard skinning turtles. Nelson 
and Ochsner ashore again after pigs and this time got two. 
King and Reck went out in the skiff shooting petrels Seveial 
large sharks were seen about the schooner feeding on the tur- 
tle meat throwui overboard. Fine day with strong southerly 
Avinds 

December 2 _/. All bauds keeping the Sabbath and mend- 
ing clothes, shoes, etc. No landing party ashore today. 
Weather remains the same. 

December 25: Christmas Day!! 181 days out from San 
Francisco Late breakfast this morning and another holiday. 
The cook made us plumduff for dinner. Weather about as 
usual, but a little less wind. This evening it is almost calm. 

December 26: With Beck, Williams, Gifford and King, 
took the big skiff and pulled around towards the north end of 
the island. Beck and Williams took three days’ water and 
provisions, intending to go inland on a tortoise hunt. We 
pulled down the coast for some miles and beached the skiff, 
going through quite a heavy surf. King went inland a couple 
of miles with Beck and Williams, carrying a can of water, 
which was cached for the return trip of the tortoise hunters. 
He then joined Gifford and myself and hunted about the low- 
lands in the vicinity of our landing place. We found the re- 
mains of an old camp just hack of the beach, no doubt one 
used by former tortoise hunters. Carved in the rocks close by 
the landing, we saw some inscriptions giving the names of 
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some of the old New Bedford whalers, the names of the cap- 
tain and mate, the number of days they were out, and the 
number of barrels of oil obtained. My note book in which I 
copied down these data was unfortunately lost, as our skiff 
was swamped a couple of times getting through the surf. 
Williams and Heck, after leaving King, proceeded inland 
through heavy brush and cactus, making camp at 5:00 P. M. 
at an elevation of about 1,900 feet. There are plenty of trees 
at this elevation, but no green zone, it being much higher up 
on this side of the island. Williams reports that, after a 
sleepless night, in which they saw many rats running about 
the brush, they ate breakfast and traveled another mile or 
more to the green /one, camping at the foot of two large trees. 

December 2 ?: Stayed on hoard all day skinning tortoises. 
Rest of party collecting about the vicinity of the hay. Wil- 
liams and Peck still camped inland in the green zone. They 
found a couple of little springs which had long since dried out 
Beck took a long tramp around in a northerly direction and 
found the remains of an old tortoise shell, hut no live tortoises 
nor any signs of them Several pigs and burros were seen, 
the latter not especially wild They make fairly good trails 
through the brush, which makes traveling somewhat easier at 
times. Hunter and Ochsner went up country to camp over 
night. Weather fine with fresh southerly winds. 

December 28 : Stayed on board all day skinning tortoises. 
The rest of the party, with the exception of Beck and Wil- 
liams, who are still camped up in the green zone, working 
about the vicinity of James Bay. Beck started out this 
morning in search of tortoises, leaving Williams collecting 
around the vicinity of the camp. Beck returned about noon 
time after an unsuccessful search and they both headed back 
for the coast, reaching the landing place about five o’clock. 
Nelson put off in the skiff and picked up everybody ashore, 
getting back to the schooner at 9:00 o’clock. W ind some- 
what variable today, hauling from S. to N\Y. and in the 
evening hauling to S. again. 

December 20 : Beck started for the south side of the island 
to hunt for tortoises. W illiams and I worked about the 
vicinity of the bav and collected much excellent material. Late 
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in the afternoon Nelson and Hunter came ashore with the in- 
tention of making camp on the shores of a lagoon back of the 
beach and get a shot at a pig. Fine, calm evening tonight. 

December 50; Went ashore with Williams to visit the 
camp by the lagoon. The hunters did not succeed in shooting 
any pigs, nor did they even see or hear any. However, they 
told us that during the night they were nearly eaten alive by 
mosquitoes. Hunter shot some ducks and a flamingo. Beck 
returned this afternoon, having camped out overnight, and 
reported that he had found no signs of tortoise. All hands 
aboard for supper this evening. Strong breeze from the south- 
ward at sunset. 

December y I : All hands keeping the Sabbath. Beck threw 
a few bird bodies over the side and they attracted a large 
school of balloon fish, Williams catching several with a dipnet. 
Lots of shoe repairing and mending of clothes going on today. 
With Ochsncr, Williams, Hunter and King, I stayed up to see 
the new year in. We ushered it in with the ship's foghorn 
and turned out all hands and the cook. Weather conditions 
about the same. 

1906 

January 1 : New Year's Day and the 188th day of the 
voyage ! ! Late breakfast today and no shore party landed. 
Some of the boys making preparations to go inland tomorrow 
and camp over night. The cook made us pumpkin pie for 
supper. Weather cloudy with strong southerly winds. 

January 2 : All hands, with the exception of White, Parker 
and myself, landed after breakfast, carrying water and pro- 
visions for three days. I landed one boat load and pulled 
back to the schooner to work on tortoises. The party started 
for the top of the island, making slow progress at first on 
account of the heavy packs and thick brush. They halted at 
the one thousand- foot level for lunch and rest. Proceeding 
upwards, the brush became thicker and the vines and over- 
hanging branches made progress more difficult. Late in the 
afternoon some burro trails were followed, which made 
traveling easier, and at 4: 30 P. M. the party pitched camp at 
the edge of the green zone on a small grassy slope surrounded 
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by some fair sized trees. A shelter was erected as protection 
against the rain, which passed over in showers. Mosquitoes 
were found to be somewhat troublesome during the night 
Weather on the coast fine during the day with some fog at 
night. 

January y : Stayed on board skinning tortoises. Party in 
camp were all up early. Ochsner, Williams, Hunter and Clif- 
ford made the top of the island, which they found, according 
to the aneroid, to be 2,750 feet above sea level. On the jour- 
ney up, they had to make a halt for the fog to thin out, but 
rm reaching the top the weather cleared and they had an excel- 
lent view. The masts of the schooner were visible and Bind- 
loe and Abingdon islands could be seen off to the northeast- 
ward. The trees on top of the island were found to be some- 
what stunted and had their trunks enveloped in ferns and 
moss, droves of tree ferns also helped to cap the summit 
The party ate lunch on top and, returning to cam]), found Nel- 
son with a couple of pigs he had killed while out hunting. 
Stewart and King started down from camp, collecting on the 
way. Swinging to the southward, they got out of the brushy 
country ami came down some recent lava flows, which made 
passable walking at times. Tonight the mountain is tine and 
clear and plainly visible from the schooner. 

January 4 : Stayed on board and skinned tortoises. Party 
camped up the mountain started down this morning. Nelson 
shot four pigs on the way, the younger ones not being such 
bad eating. About five o’clock sighted the party on the beach 
and went in with the skiff to pick them up. W hile the boat 
was being loaded, caught two turtles and brought them on 
board. Fine weather with unsteady w inds during the day. 

January 5 ; All hands up for early breakfast. At 7 : 00 
*\. M. weighed anchor and set sail for Indefatigable Island. 
Very light southerly winds during the morning and light 
unsteady winds during the afternoon. Hoisted the large skiff 
in on deck for overhauling and repairs. King and myself 
busy during the day skinning tortoises at odd times. Nelson 
broke out the hawser and hedge, so in case w r e get to drifting 
we can try and pick up bottom somewhere. Beck went out 
in the small .skiff to shoot some birds and brought back about 
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40. (heat numbers of terns and shearwaters about the 
schooner. Tonight we had some James Island pig for supper. 
At midnight we were about five miles from James Bay. Fine 
weather with light airs and calms during the day. 

January 6: Wind freshened up a little during the morning 
and we worked up towards Nameless Island. About 6:00 
P. Al. we passed in between Jervis and Duncan islands. Orni- 
thologists busy all day skinning birds and King and 1 were 
working on turtles. Jn the evening the wind fell light again 
and we made no progress, there being a current setting us to 
the northward. Weather fine and clear during the day. 

January y : Opened with light airs from the S.SIi. The 
schooner was almost becalmed at times during the day. We 
made short tacks close on to the coast of Indefatigable and at 
6:00 P. M. we were 3 miles southeast of Nameless Island. 
The wind falling light, we drifted back towards Nameless and 
at midnight we were within a few cable lengths of it. A 
great many sharks were about the schooner most of the day, 
no doubt attracted by the bird bodies being thrown overboard. 

January 8: Wind still light with occasional spells of calm. 
Current setting us to the N\V. and at noon the schooner was 
off the Crossman islands, which bore by compass SW., dis- 
tant 2 miles. Some fog during the morning, but weather 
cleared towards the afternoon. All hands busy standing 
watches and working with their specimens. 

January (j: Opened with a light bree/.e from the SK. hater 
in the morning the breeze freshened somewhat and we got 
some steerage way. At noon we were about one mile off the 
coast of Indefatigable, the highest peak bearing N.NE. In 
the evening the wind died down again, leaving us close to the 
Indefatigable coast and drifting to the northward. 

January lo * Opened with occasional calms and light 
breezes from the SIC The schooner drifted back several miles, 
not being able to *4 cm the current At midnight the Crossman 
Islands bore \Y. by compass, distant 3 miles. Everybody 
taking advantage of thi> time at sea to pack up collections and 
straighten things up in general. 

Januaiy //; A fair sailing breeze during the night brought 
us up to the coast of Indefatigable, hut, in the early morning. 
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it died down and we started to drift again. .At 8:30 A. AI 
we let go the kedge in 25 fathoms of water about a quarter of 
a mile off shore, the main peak of the island bearing X. 1 j E. 
by compass Heck, Hunter and myself went ashore, pulling 
the skiff into a small lagoon. We found old signs oi tortoises 
and collected some of the largest sea iguanas we had yet seen, 
some being over four feet in length. We returned n> the 
schooner before noon and, hoisting the kedge. beat up against 
a light wind towards Academy Bay, where at 7.00 P. M. we 
dropped anchor in three fathoms of water. The mosquitoes 
gave us a warm welcome this evening and kept us awake 
most of the night. 

January 12 . All hands ashore collecting and tilling water 
breakers at the water hole After breakfast Nelson left the 
schooner in the sailboat bound for South Albemarle to get a 
load of atovas, as our stock is running low. He made Brattle 
Island towards evening and anchored under the lee of it for 
the night, starting at 2 : 00 o’clock in the morning for Vilamil, 
which he reached early in the afternoon. Light southerly 
winds and fine weather throughout the day. 

January i W ent inland with Beck in search of tortoises 
and found two, which we tied up for the morrow'. The rest 
of the party collecting around the landing place and helping to 
water the schooner. Hawks are plentiful around the water- 
hole and Ochsner and Parker killed nine of them by knocking 
them down with sticks. This e\ening we burned a ^mudge 
fire in the cabin to get some relief from the mosquitoes bine, 
clear weather continues. 

January ij: Late breakfast, today being Sunday. Went 
ashore with W illiams and King to wash clothes at the water- 
hole. Beck went to a nearby lagoon to take some photographs 
and gathered some crayfish, which the cook made into a salad 
for supper. Hunter fumigated the cabin with cyanide and 
killed a number of bedbugs, dies and cockroaches, not to say 
anything of the mosquitoes. Some of the party mending shoes 
and making preparations for another trip inland. W eat her 
somewhat warmer today. 

January 75 : Went inland with Beck and King to skin and 
carry out a tortoise. Ochsner, Gifford. Hunter and W illiams 
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started for the green zone prepared to stay over night they 
pitched camp in the same spot as on their former visit. This 
afternoon Nelson left South Albemarle in the sailboat with 
a cargo of atovas. He beat out to Brattle Island and anchored 
under the lee of it for the night. Beck , King and inysclt 
skinned out a large tortoise and packed it down to the coast, 
arriving there about 5 : 30. 

January 16 : Ochsuer, Gifford, Hunter and Williams 
camped in the green zone trying to make the top of the island 
"They collected several rats, a barn owl and some rails. Tn 
the afternoon they pitched camp in the middle of the trail 
the}’ were cutting and made a shelter of (."anna leaves to keep 
them dry during the night. \\ itli the help of some kerosene, 
they started a fire to cook supper. Cooking is somewhat diffi- 
cult, as the forest is kept continually wet by the clouds that 
cover the top of the island most of the time After a supper 
of beans, coffee and canned fruit, all hands turned in carh 
It started raining before daybreak and, despite their shelter, 
all hands got thoroughly drenched. Beck, King and imsell 
w ere up in the cactus belt skinning and packing out a tortoise 
Nelson, in the sailboat, left Brattle Island at 7:00 A. M. and 
made for the southwest coast of Indefatigable, which be 
reached at 10:00 P. Al and anchored for the night. Fresh 
to moderate southerly winds and fine weather during the day 

January iy: Beck, King and myself started hack for the 
cactus belt to skin and pack out another tortoise. We got 
back to the landing place with it about 5 : 00 o'clock. At 6 : 00 
o’clock this morning Nelson started for the schooner and 
reached it early in the afternoon. He brought back 300 pounds 
of atovas. We find these a very necessary addition to our 
stores, as they are the only fresh vegetable we can procure 
The party up the mountain, after a wet and disagreeable 
night, found it impossible to make am headway against the 
jungle and started down the trail they had cut. On reaching 
dry country, a halt was made to prepare some coffee and flap- 
jacks, as cooking in the wet zone is next to impossible. They 
made camp for the night and were nearly eaten alive by mos- 
quitoes. W eather about as usual, warm and sunnv at the lower 
levels. 
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January lS: After breakfast, started back for the cactus 
belt with Beck and King to pack out another tortoise. The 
party up the mountain started for the coast this morning, 
collecting as they came down the trail. They reported having 
reached an elevation of 1,100 feet, when the jungle became 
impassable, and it became necessary to cut trail all the time. 
The green zone extends considerably lower on the south side 
of the island Nelson busy during the day watering ship. 
Fine weather still continues. 

January ip: All hands, with the exception of Gifford and 
Nelson, went up to the cactus belt to skin and pack out two 
large tortoises Beck tied up yesterday. Nelson busy watering 
ship. About 9: 00 o’clock we reached the tortoises and skinning 
operations began at once. We had them skinned out by noon 
and, after lunch, started for the coast, reaching the landing 
place about 5 : 00 o’clock. Weather fine with light southerly 
winds. 

January jo: Went up to the cactus belt again with Beck, 
Nelson, Ochsncr, Hunter and Williams to skin and pack out 
another tortoise. Got back to the landing place at 4:00 
o’clock and all hands enjoyed a swim. Weather quite warm 
today and somewhat sultry. All hands aboard for supper this 
evening, and, being Saturday and the last day of tortoise pack- 
ing for some time, we celebrated the event by having codfish 
balls and plumduff. 

J amtary 21 : All hands keeping the Sabbath. Williams did 
some fishing over the side and a swimming party went over 
to the lagoon at the west side of the bay. Being Sunday, we 
had late supper this evening. For some unknown reason the 
mosquitoes were not so troublesome this evening, which is a 
great relief. 

January 22 : Beck, King, \\ illiams and 1 went ashore to 
wash clothes at the waterhole, returning to the vessel at 
10:30. Rest of party cleaning off the schooner’s sides. At 
11:00 A. M. hoisted all boats and weighed anchor. We beat 
out of Academy Bay against a light breeze and set course for 
Chatham Island. Light breeze from the S.SE. during the 
day. At 8:00 P. M. Barrington Island bore by compass S. 
by W., distant eight miles. 
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January 2$: A fair breeze during the early morning 
brought us up under the lee side of Chatham Island. Worked 
vessel rJos’c m shore to get the benefit of the current. At noon 
Kicker Rock bore S\V. by W., distant two miles. Had some 
rain this morning and we spread the awning to try and catch 
some rain for drinking water, as the Indefatigable water is 
none too good. On the higher parts of Chatham it appeared 
to be raining most of the day. At midnight Kicker Rock 
bore by compass SI L. by E , distant two miles. 

January 24’ Opened with light winds from the southward, 
hauling to S.SK. and freshening up about 2: 00 A. M. Steered 
SW. till t : 00 A. M., then tacked ship and stood inshore. At 
8:00 A. Kicker Rock bore N.NW., distant one mile. 
Somewhat hazy with light showers during the morning. 
Wind freshened from the southward about noon and we made 
short tacks along the coast towards W reck Bay, which we 
reached at 4:45 P. M., letting go anchor in five fathoms of 
water. Light rains and cloudy weather during the afternoon. 
Ochsner and Gifford went ashore after supper to see about 
getting our mail The plantation owner informed them that 
it would be brought down to us in the morning. 

January 2$' Raining this morning and it is impossible to 
do much work. Beck went up to the settlement to visit the 
plantation owner. W illiams and ] spent the morning collect- 
ing along the road to the hacienda, which is now quite muddy 
from the recent rains. The mail came down about noon and 
we spent the rest of the day reading letters and entertaining 
company. The Governor came aboard this evening for supper. 
Raining most of the day. 

January 26: All hands ashore collecting. W illiams and I 
went up the road to the hacienda. On the way we met several 
natives going down to see the schooner and bringing along 
bunches of bananas for 11 s. Returned to the beach in time 
to board the schooner for supper, Beck and Williams staying 
on shore to have theirs with the plantation manager. Cloudy 
and threatening all day, but no rain. Light S.SE. winds. 

January 27: All bands ashore collecting. W^ent with Wil- 
liams to the higher levels of the island and found everything 
soaking wet and had very poor collecting. We therefore re- 
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turned to the lower levels, collecting along the road on the 
way down to the coast. The Governor sent us some more 
bananas today. We now have about 14 bunches hung on the 
strongback of the after davits. Weather clearing somewhat 
today. Fresh S SE. winds. 

January -?cV; All hands keeping the Sabbath. Most of u> 
writing letters and entertaining company. One of the men 
we met on C harles Island hunting cattle came aboard to sec 
us. A Farbados negro was given a hymn book, which he 
seemed to prize highly . Some more bananas brought aboard 
today. This afternoon Feck and Williams went ashore to see 
the plantation manager about settling for the anchor we had 
purchased from him and partly paid for. lie was given some 
dour and soap, both of which articles are very much in de- 
mand Feck bought some native coffee to take the place of 
the “coffee" in the ship's stores. The manager asked us to be 
very careful to see that no firearms got into the possession of 
the natives, f ine weather today with light S.SE. winds. 

J amtary co: All hands ashore collecting. Williams and 1 
went to the top of the island The summit is a symmetrical 
cone, covered with a heavv growth of club moss a foot or so 
in height. The plateau surrounding the cone is covered with 
beautiful green pastures and hedges of agave, the sides of the 
cone itself having mans small tree ferns, which give it a some- 
what tropical aspect. From the top, several small lakes are 
visible, and the country in general is excellent for the many 
cattle which could be seen scattered about the plateau We 
found a remarkable absence of bird life and no reptiles at all. 
(lathering sonic land shells, which we found clinging to the 
moss, we started down towards the coast, arriving there at 
5:00 o'clock. The natives brought us more bananas today 
and also some pineapples. Fine weather all day with fresh 
S.SF. winds. 

January yo. All hands turned out early and. after break- 
fast, got the vessel ready for sea. Feck and Williams went 
ashore to bring some supplies to the plantation manager and 
purchase some more coffee: 100 pounds for $15 gold. Some 
barrel hoops to repair the tubs used for soaking tortoises were 
also purchased. On the return of the boat from shore, we 
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hove short and were about to get under way when a sloop was 
sighted heading in, so we waited to see if she came from the 
mainland and had any mail for us. As she passed in, we 
hailed her and found out that she had come from Indefatiga- 
ble and Seymour islands. On board could be seen a bunch of 
live goats, no doubt taken off of Seymour. Proceeding to 
break out the anchor, we sighted a native in a canoe paddling 
towards us for all he was worth, so the schooner was held 
close to the wind until lie came alongside He had two pine- 
apple* for us. presented with the compliments of the Governor 
He no doubt was fully aware what would happen if he failed 
to deliver the pineapples, hence the burst of speed. Sky 
clouded over this afternoon and we had light SR. winds 
Sailing full and by, bound for Ilood Island. Considerable 
swell running. Passed McGowans Reef at 3:00 P. M , 2 T > 
miles to windward. Tacked ship at 4:30 P. M. and made 
short tacks during the night. 

January yi: Opened with fresh breeze from the SK At 
6:00 A. M. Hood Island bore If. T l> S., distant eight miles 
Worked the schooner up to the north side of the island, mak- 
ing short tacks close inshore. Found a very strong current 
running between Hood and Gardner islands. At 2: 30 P M 
let go anchor in three fathoms of water in Gardner I Jay 
Cleared up decks and spread awning. Quite a ground swell 
and schooner rolls considerably. Shore party landed and Reck 
and Nelson went after goats for fresh meat. W illiams and l 
went in at 5 : 00 o’clock and picked up the shore part}-. We 
shipped a couple of heavy seas getting off the beach, but no 
damage was done. Nelson got two goats and Peck one 
Chatham Island pineapples and Hood Island goats for supper. 
Wind fresh from the SE. at nightfall. 

February i: Beck, King, Gifford, Williams and myself 
took the large skiff and pulled down to the albatross colony. 
It being impossible to beach the skiff here on account of the 
rocky coast, I landed the shore party and then pulled out and 
anchored the skiff to await the return of the hunters. No 
albatrosses were taken, but a number of tropic-birds, gulls 
and their eggs were collected. We pulled back to the schooner 
in a fairly heavy sea and then picked up the other shore party 
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from opposite the anchorage, (ioat meat every night for sup- 
per and occasional banana pies made from our Chatham Island 
bananas make everybody have a good appetite after some of 
the menus we have had. Nelson busy during the dav oiling 
down the decks. \\ eather partly cloudy with SK. winds. 

February >; Ornithologists busy on board skinning sea- 
birds takes i at the albatross colony vesterday. King staved on 
board and -tinned a turtle. Williams and I went inland 
towards the top or* the island and found the count n <|inte 
dr\ . We are alwav- m hoj)es of picking up a tortoise and try 
to visit the greener parts of the island Nelson ashore again 
after mole goats. It is necessary to get fresh meat each dav, 
as in tins (dimate it will not keep am length of time, bine, 
deal weather and southerly winds. 

/ t'bi y \ 1 1 hands, with the exception of Beck and 

Oclisner. landed on ( iardner Island, the latter landing on 
Hood (iardner is a very small island exactly the same tvpe 
a> Mood, but lacks the abundance of cacti. W illiams and 1 
spent the d<\\ on the island and found many interesting speci- 
men- The remainder of the party left at noon. Heck re- 
turned from the top of Hood, having found some old tortoise 
hones and brought in a supply of doves for the galley Ochs- 
ner brought in a couple of goats, so we are living high for the 
present. Nelson on board today oiling down decks h'ine. 
clear weather with SK. winds. 

hcbrmv v 4 : All hands keeping the Sabbath Wdlhams put 
the -hark hook overboard this morning, but met with no suc- 
cess Heck spent part of the day ashore taking photograph-. 
Kine, clear weather with S SE. winds. 

brbruarx y* With Beck and Williams, again visited the 
albatios- colony. Rest of shore party landed opposite the 
anchorage. Williams kept the boat this time and 1 landed, 
gathering in a couple of sacks full of sea iguanas and a small 
turtle found on the beach a little further down the coast. Beck 
collected a lot of seabirds and shot a couple of goats for the 
mess. W'e returned to the schooner early in the afternoon. 
Nelson finished oiling down deck-. W eather partly cloudy 
with S.SE. winds 
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February 6: Again visited the albatross colony and held 
the skiff while the ornithologists were ashore collecting. Wil- 
liams went to the top of the island and reported seeing many 
goats. Ornithologists collected a number of seabirds, but 
reported seeing no albatrosses. Some old eggs were the only 
signs of the colony at this date. Ochsner came aboard this 
afternoon with two goats for the mess. Several large sharks 
seen about the schooner today. Fine weather with SK. winds. 

February j: All hands turned out at 5:00 A. M After 
coffee, weighed anchor and set sail for Freshwater Bay, 
Chatham Island. Light winds from the S F. during the 
morning, freshening towards noon. At 2:30 tacked ship 
about one mile SK. of Whale Rock and found we were not 
able to make the bay. At 4: 00 P. IV1. shaped course for Bassa 
Point on the northwest side of the island, where we let go 
anchor at 7:00 P. M. in five and a half fathoms of water 
Full moon and smooth sea at nightfall. 

February <V. Ml hands ashore collecting. Williams and 1 
went up to the thousand-foot level and found the country very 
rough and the brush too thick to get through in places The 
ground had been soaked by recent rains. It started to rain 
early in the afternoon and continued till we reached the land- 
ing place, soaked to the skin. Nelson came in to pick ns up 
and, as the sea was quite choppy, we shipped two or three 
getting off and got an additional soaking. Nelson busy during 
the day cleaning off seaweed from the waterline. Southerl \ 
winds with squalls and rain throughout the afternoon. 

February y: All hands up for earlv breakfast. At 7 : 00 
A. M. weighed anchor and shaped our course for Sappho 
Cove, about four miles to the northwest. We had light winds 
and calms throughout the morning and did not reach the cove 
until 1 : 45 P. M., when we let go anchor in two fathoms of 
water. Here we found the sloop Josephine C obos from the 
Chatham plantation at anchor. The crew’ is making a new 
rudder and cleaning off the sides. Beck, Hunter and Gifford 
went ashore and collected some birds and nests. Mosquitoes 
seem to be plentiful here and w^e have discovered that the tank 
of fresh water at present in use is full of mosquito larva 1 . 
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Light breezes from all quarters of the compass and line 
weather throughout the day. 

February io: All hands ashore collecting Beck returned 
late in the afternoon, having found a live tortoise, the first 
that had been taken on C hatham in many years. Nelson went 
out in the skiff to take some soundings and found that there 
is only six or seven feet of water at low tide where the chart 
shows 15 feet W illiams went ashore to do some night cob 
lecting, and, a^ the tide was going out, the skiff was left high 
ami drv. so he could not get it off alone. He built a fire to 
summon help and King and 1 went in and helped launch the 
skiff. Light showers during the morning, clearing up some- 
what in the afternoon The Josephine Cohos left for Wreck 
Bay *at 4 : (X) P. M. Mosquitoes are thick and troublesome, 
both on board and on shore. 

February ii: Late breakfast, today being Sunday. Put 
out the kedge this morning and hove the schooner a little fur- 
ther into the co\e, as she was touching bottom at low water. 
Later on. we put out the kedge again and hauled her further 
in, as she touched on the reef forming the outside of the cove. 
Beck and Clifford ashore taking photographs. Fine, clear 
weather and plenty of mosquitoes still with us. 

February u: All hands ashore collecting. Nelson put out 
the kedge astern to hold the schooner in position, as she was 
touching bottom at low tide. This morning Beck and I 
started inland on a tortoise hunt with all the water we could 
carry and three days* provisions. King helping us in part way 
and then returning to the schooner. We traveled through 
rough country much overgrown with cacti and thorn hushes. 
It started raining early in the afternoon and we both got 
thoroughly soaked. Towards nightfall we began to think of 
a camping place for the night, and, as we walked through the 
brush, came upon a fairly good sized tree protruding from a 
hole in the ground. Getting onto the top branches and climb- 
ing down, we found ourselves in an immense cave. As it was 
just about getting dusk, wc gathered some firewood ami built 
a fire to cook supper and to dry our clothes. The cave proved 
really to he a huge lava tunnel, and. getting well in from the 
mouth where the ground was perfectly dry. we lay down and 
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went to sleep, waiting for the morning to explore our camp- 
ing place. 

February /?; Most of the party ashore collecting. Nelson 
remained on board to paint the counter at low water. Beck 
and J awoke early in the morning and, after a breakfast of 
hardtack and coffee, started in to explore the cave or tunnel 
w r e were so lucky to find. It proved to be some 50 or 60 yards 
long and in it the skeletons of 17 tortoises were found. They 
had no doubt fallen down the mouth of the tunnel and starved 
to death many years ago. We took two of the best preserved 
shells and all the best preserved skulls and bones, packing 
them in moss for transportation back to the schooner. Leav- 
ing our gear and specimens in camp, we started off to look 
for some living tortoises, but after traveling all day through 
the heavy undergrowth returned to camp without having seen 
a sign of a living tortoise. We cooked supper and turned in 
after a hard day’s work. Weather cloudy throughout the 
day, but fortunately for us it did not rain. 

February /./; Nelson busy cleaning and painting the 
schooner's waterline. The schooner was aground at low water 
and her stern lifted about a foot. Beck and J turned out 
early in the morning and, after a breakfast of coffee, hardtack 
and beans, started back for the coast, each carrying a tortoise 
skeleton. Our provisions being exhausted and our water sup- 
ply being Iowa relieved us of much weight and traveling was 
fairly easy. Reaching the landing place at 5:00 P. M., we 
found that Nelson had shifted the schooner's berth into deeper 
water and held her in place with the kedge. Weather some- 
what unsettled with some passing showers and rain squalls. 

February 75 : All hands up at 6:30 to get the schooner 
under way. We hoisted all boats and hove short, but, the 
wind being very light and unsteady, we were not able to break 
out the anchor till 7 : 30, when we got a light wind from the 
eastward. The schooner touched bottom passing out of the 
co\e, but no damage was done. The wind freshened during 
the afternoon and we tacked ship twice as it hauled around. 
At (L00 P. M. Finger Point bore by compass S., distant five 
miles. During the night the wind hauled SF. but wa> not 
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steady. At midnight Finger Point bore S. by W., distant 
seven miles. 

February 16: Opened with clear weather and unsteady 
winds from the southeast. We worked up to the north end of 
Chatham during the day and at 6: 00 P. M. were close inshore 
to the westward of Terrapin Roads. At midnight the north 
end of the island bore by compass S.SE., distant six miles. 

February jy: Opened with very light winds from the 
E.SH. and a strong current was sweeping down towards 
Finger Point again. At noon we were uncomfortably near 
to Kicker Rock and came very near being swept against it by 
the strong current. However, fortune favored us, and, as we 
passed very close to it, the wind freshened and we tacked off 
shore. At 4:00 P. M. we passed Finger Point again and 
made short tacks close inshore. At midnight Finger Point 
bore by compass SW. by S. 1/ j S , distant live miles. Fine 
weather during the day. 

February rS : Opened with clear weather and light variable 
winds. This morning, making short tacks, we worked the 
schooner close inshore and at noon we were within one mile 
of North Cape. However, owing to the strong current against 
ns, we could make but little progress and at midnight Finger 
Point bore S S\Y. by compass, distant about 20 miles. 

February jq: Opened with fine weather and light south- 
easterly winds. Took advantage of the fine weather to oil 
down the jib-boom, also the fore, main and staysail booms. 
'Tacked ship at 5:30 P. M., Mount Pitt bearing by compass 
SW. y 2 W., distant about 25 miles. Fine, clear evening and 
w r e have an excellent view of the Southern Cross to the south- 
eastward. 

February jo: Opened with light southeasterly winds and 
fine weather. At 5 : 30 A. M. tacked ship, and again at 11 : 00 
A. M., when Mount Pitt bore by compass S. by E., distant 
eight miles. At 1 : 00 P. M. shaped course for Wreck Bay, as 
we found it impossible to round the east point of the island. 
The w ind died down at 8 : 00 o'clock and w^e had only small 
puffs during the night. At midnight Kicker Rock bore NE. 
by N., distant 4 1 / 2 miles. 
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February 21 : Very light unsteady winds and calms up to 
4:00 A. M. Towards daybreak the wind steadied down to 
the southeast and we made up to Wreck Bay, letting go anchor 
at 6: 15 in five fathoms of water. After breakfast, a shore 
party landed, King and 1 staying on board to skin a couple of 
tortoises. Hunter went up to the hacienda after mail and found 
that a revolution had taken place in Ecuador since our last 
visit to Chatham and that a new Governor had arrived. Fine 
weather and quite warm today. 

February 22 : Shore party landed and went up to the haci- 
enda. A negro, who acted as our interpreter when occasion 
offered, guided us south of the plantation to a small lake, out 
of which flowed a stream in the direction of Freshwater Bay. 
We found the country similar to that around the main peak, 
great open grass lands. In this type of country there seemed 
to be a scarcity of bird life and no reptiles at all. Some sailors 
from the trading schooner Manuel J . Cohos came aboard this 
afternoon and brought us some bananas. 'The talk of the vil- 
lage is the revolution in Ecuador. Fine weather during the 
day with southeast winds during the morning, shifting to the 
westward in the afternoon 

February 2 $: All hands ashore collecting. Gifford and 1 
went up to the hacienda and purchased some Guayaquil choco- 
late at the store. The natives brought us down several bunches 
of bananas, for which we gave them some hardtack in re- 
turn. Today the thermometer went to about 80°, the highest 
we have seen it since arriving in the Galapagos. Williams 
ashore this evening collecting with a light and securing many 
excellent specimens of moths. Fine weather with southeast 
winds during the morning, changing to northwest in the after- 
noon. 

February 24 : All hands up for early breakfast. Beck went 
ashore to settle accounts with the plantation manager and 
Williams to get food for some caterpillars he is raising. Every- 
body was back on board at 8 : 00 A. M. and we hove short. 
Just as we were about to break out the anchor, the Governor, 
who came to say good-bye, and a boatload of sailors from 
the trading schooner came alongside with a load of bananas. 
When Beck asked them if thev wanted some whiskev there 
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was a loud and immediate response of “Si si senor!!" Our 
stock of whiskey in the medicine chest being somewhat de- 
pleted, Ochsner and 1 arose to the occasion, and, hurrying 
<lown below, got some clean alcohol out of a barrel, diluting 
it to about 75 per cent. A hurried trip to the galley was then 
made, and some juice bailed out of a dish of stewed prunes 
gave our home brew the desired coloring. After shaking well, 
we poured the concoction into a whiskey bottle. In less time 
than it takes to tell it, we had a drink that seemed to hit just 
the right spot, as the sailors drank it down in great gulps. 
The Governor made some queer facial contortions and seemed 
to think all was not well, as lie declined a second drink, a 
thing ne\cr heard of in these latitudes. However, he w>as too 
polite to say anything and thanked us profusely. Bidding our 
guests good-bye, we got under way, and, clearing the entrance 
to W reck Bay, shaped our course for Charles Island. Weather 
fine during the da\ with light southeast w T inds. At midnight 
Enderby Island bore by compass SK. T ^> E., distant two miles. 

Febntarx 2y : Opened with light unsteady winds. Shaped 
course around Onslow Island and at 2 : 00 A. M. let go anchor 
in Comoran t Bay in 5j/> fathoms of water. Strong current 
setting to the S.SK. After breakfast. Beck and Gifford went 
ashore to take photographs. There is a fine lagoon opposite 
our anchorage with great flocks of ducks and flamingos on it. 
'Today being Sunday, we had late dinner and kept the rest of 
the day a holiday. 

February 26: All hands it]) for early breakfast. Nelson 
and Gifford took the small skiff and pulled over to Champion 
Island, the lest of the shore party landing at the lagoon. Beck, 
Hunter and Ochsner got about 24 flamingos and some ducks 
between them. All hands were hack on board at 2 : 1 5 and w r e 
set sail for 1 flack Beach Roads. The wind failed us shortly 
after we got under way and at 8: 00 P. M. we were a mile or 
so off Black Beach. At 10:00 P. M. w^e let go anchor about 
half a mile to the south westward of the anchorage in ten 
fathoms of water. 

February Weighed anchor at 7:00 A. M., shaping 

course for the Black Beach anchorage. We made the anchorage 
at 7 : 45 and let go anchor in seven fathoms of water. Had 
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flamingo for breakfast this morning. It tastes much like duck, 
hut is a little more dry and has .somewhat of an oily taste. 
Nelson and Ochsner went up to the spring to camp over night 
and get some fresh beef. Rainy weather all morning, clear- 
ing up about noon. The island is fine and green at the present 
time and showers are frequent. 

February 28 : All hands ashore collecting. Williams and I 
started up to the spring and, on the way, met Nelson and 
Ochsner coming down the trail loaded with beef and pork, as 
they had also killed a pig. They returned during the after- 
noon and we all spent the night in some caves near the spring. 
No doubt one of these was the cave inhabited by Patrick 
Watkins, the Irishman who lived on Charles in 180). We 
found sheves and a fireplace cut out of the solid lava. Flies 
and fleas made things interesting for us in our new-found 
home. Nelson acted as camp cook and we had beef, flapjacks 
and coffee for supper. We heard many wild dogs and donkeys 
during the night, most of which was spent keeping the fleas 
on the move. 

March 1 : All hands up at daybreak. Hunter went after 
more beef, while J returned to the schooner to skin out a tor- 
toise which had died yesterday. Williams and King brought 
a load of lemons and oranges down to the schooner. An im- 
mense lemon thicket covering the plateau on top of the island 
and the orange trees growing about the spring furnish us 
with a plentiful supply of fruit. Nelson and Ochsner stayed 
in camp for the night. Fine, warm weather with light vari- 
able winds. 

March 2 : All hands ashore collecting and gathering 
oranges and lemons for the mess. At 5 : 30 P. M. we weighed 
anchor and set sail for south Albemarle. Steered N\V. up to 
midnight, when Brattle Island bore by compass N.NF., dis- 
tant three miles. Fine weather during the day. 

March 3 : Opened with fine weather and light northeast 
winds, freshening towards afternoon. Schooner drifting to 
the westward on account of the strong current. We tried to 
beat up close inshore, but, the wind failing us at 7 : 30 P. M., 
we let go anchor off the Albemarle coast in eight fathoms of 
water. P> rattle Island bore by compass E. by N. ^ N. 
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March ./ Opened with moderate easterly winds and fine, 
clear weather. After breakfast. Reck and Nelson went ashore 
opposite our anchorage to see if the country was worth while 
investigating, but found nothing that would warrant our stop- 
ping. At 10:00 A M. got under way and beat up the coast 
against a light breeze. We arrived outside Turtle Cove at 
6:00 P. M and let go anchor in five fathoms, as the captain 
of the brigantine Xellie , which we found at anchor, told us 
that the bottom of the cove had changed owing to a recent 
earthquake. 

March s * "Landing party ashore after breakfast. The 
brigantine Xellie started loading cattle for Guayaquil this 
morning The captain expects to take about 60 head and get 
them over ahve. The Xellie has an auxiliary wood-burning 
engine and make** about five knots an hour in calm weather 
NeKon brought some ship’s stores ashore this morning to trade 
for tortoise^ Flour is very much in demand and most welcome 
All hand** aboard for supper. Weather fine and clear with 
light easterly winds. 

March cr Landing party ashore after breakfast One of 
the natives guided Ochsner to a bed of fossils some distance 
inland. Williams and I went up the trail leading to Santo 
Tomas, the settlement part way up the mountain, and returned 
to the beach early in the afternoon. The crew of the Nellie 
is busy loading supplies and fodder for the cattle. This 
exening we sent some letters over to the captain, as he expects 
to get off in the morning. Several of us sleeping on deck 
now, as it is quite warm below in the cabin. Fine weather 
during the day with light southerly winds. 

March j: The brigantine sailed at 8:00 o’clock this 
morning for Guayaquil. Hunter and Gifford left for Santo 
Tomas, Don Antonio Gil, the owner of the settlement, having 
furnished them with a couple of mules. Rest of the party 
collecting about the vicinity of Vilamil. Nelson busy water- 
ing ship. The water here is salty and tastes strong of sul- 
phur. Idle best you can say for it is that you can drink it 
without getting sick. Herr Brugermann, the German book- 
keeper for Don Antonio, came aboard this evening for supper. 
Fine weather with fresh southerly winds during the daw 
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.hiirrfj (\: Heck ktt at noon to m un tn <«„♦,, t \ 
met Saturday. Hunter and Giffor(1 retltrne(l this lftcr . 

XVOOW, Itpotlmg tViat they had seen hundreds of tortoise skele- 
tons sectored along the trail and about the waterholes. No 
Ywing tortoises were seen below the settlement and the natives 
report them as having been killed off in that vicinity. How- 
ex er, they report them common about the top of the moun- 
tain. J stayed on board today and made some fresh pickle for 
soaking the tortoises. King helping Nelson water the schooner. 
Don Antonio Gil came aboard and had supper with us this 
evening. Fine weather with light southerly winds. 

March p: King and Nelson working all day watering ship. 
Williams and I worked along the beach to the westward of 
the settlement and came back early in the afternoon to help 
with the water breakers. Ochsner and Beck still up at Santo 
Tomas. Rest of party working about the settlement. Fine 
weather with strong easterly winds. 

March to: This morning we finished watering ship, hav- 
ing taken on board 1,050 gallons. Beck and Ochsner returned 
from Santo Tomas early this afternoon and all hands were on 
board by 3 : 00 P. M., when we weighed anchor and pro- 
ceeded down the coast to the westward of Vilamil, anchoring 
off a long sand beach at 7:45 P. M. in seven fathoms of 
water. Light southerly winds during the day, falling calm 
about 5 : 00 o’clock, when we drifted with the current. A 
long rolling swell makes the anchorage rather uncomfortable 
as the schooner lies broadside to. Had a light shower of rain 
during the night. 

March ii: Went ashore with Beck and located two tor- 
toises, returning to the schooner at noon. Rest of party keep- 
ing the Sabbath. Not much work done today, as it is the first 
Sunday we have taken off for some time. Weather fine and 
warm. Calm during the morning with fresh southeast wind 
during the afternoon. 

March 12 : All hands, with the exception of Parker and 
White, who were left in charge of the schooner, took both 
skiffs and, pulling down the coast about two miles, landed at 
low tide on a fine sandy beach, back of which we found the 
wreck of an old grass house, probably the last remains of 
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what is known as the Old Cohos Settlement. A large lagoon 
was found just back of the beach, surrounded by a growth of 
mangroves and big trees. Tracks of wild cattle were all about 
the edges and two tortoises were found half buried in the 
mud close to the bank. Hunter, Nelson and Ochsner went 
hunting cattle and shot a large, red and white bull. We had 
some of the meat for supper and wouldn’t blame anyone for 
being a vegetarian if they had no other meat than Albemarle 
bull. Beck, King and myself went after tortoises and found 
several. They are not rare in this particular locality. We 
skinned out one large male and packed it down to the beach, 
so we could pick it up with the skiff as we pulled back to the 
schooner. Making our way back to the landing, we got lost 
in the mangrove swamp, and, as the tide was coming in, we 
had to make our way through the tops of the trees. Finally 
arriving at the skiff, we found it floundering about in the man- 
groves and half full of water. Nelson, Hunter, Ochsner and 
Gifford had already left for the schooner. With the assis- 
tance of Williams, we beached the skiff and dumped the water 
out. Making a good getaway through the breakers, we 
reached the schooner shortly after six o’clock, having left 
ashore the tortoise we had skinned in hopes that we can pick 
it up in the morning. King is a little under the weather this 
evening, having drunk too much water out of a mudhole near 
the lagoon. YVe heard several wild dogs barking while we 
were ashore, but none came near enough for us to see them. 
Quite warm now and nearly everybody is sleeping on deck 
tonight. 

March 13 : Had heavy showers this morning with the wind 
blow ing off the land. Went ashore with Beck, Nelson and 
Clifford. Beck and I, taking advantage of the low tide, packed 
the tortoise we skinned yesterday around by the beach to the 
landing place We then went inland after more tortoises, 
while Nelson went after fresh meat for the mess. We found 
one tortoise, and, roughly skinning it out, made full speed for 
the coast, reaching the skiff just before dark. Nelson and 
Clifford were awaiting us, the former having shot a fine young 
calf. Launching our boat, we pulled back to the schooner, 
arriving at 7 : 30. 
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March 14: All hands up for early breakfast. At 7:00 
A. M. weighed anchor and set course for Cape Rose, a lew 
miles to the westward of our present position. At 9 : 00 A. M. 
we got a very light breeze from the southwest, which held on 
during the day and fell to calm late in the afternoon. We had 
the big skiff out to try and pull the schooner’s head around, 
but could make no headway and at 6:00 P. M. let go anchor 
in 13 fathoms of water J4 of a mile to the eastward of Cape 
Rose. King and 1 finished skinning the tortoise taken yes- 
terday. Hunter busy mending shoes for the party, he being 
the official shoemaker. Early in the evening some rain 
squalls passed over us and the top of Iguana Cove Mountain 
was buried in clouds. Considerable swell running and it 
makes the anchorage somewhat uncomfortable. A great 
many sea turtles about this part of the coast, more than we 
have seen any place so far. 

March 15: A landing party, consisting of Kelson, Hunter, 
W illiams and Stewart, pulled down the coast, passing the 
westerly point of Cape Rose, but could find no sand beach or 
place to land, as the surf was too high on the rough boulder- 
strewn shoreline. Returning to a point nearer our anchorage, 
they made a landing in the shelter of a small rocky point. 
Beck, King, Ochsner and myself, in another boat, kept on 
down the coast past Cape Rose and found a small cove and 
sand beach which afforded excellent landing. We found a 
small rough lava plateau well cut up with cattle trails and 
with a heavy growth of cactus. It proved to be excellent tor- 
toise country, as we found six during the day. We returned 
to the schooner at 7:00 P. Id. with six tortoises and four 
men in a 14-foot skiff, rather a heavy load, as it left us with 
about an inch freeboard. Weather partly cloudy with a few 
light showers. Light southwest winds in the afternoon, with 
the morning calm. 

March 16: All hands up for early breakfast. At 7 : (X) 
A. M. weighed anchor and set sail for Iguana Cove. Very 
light winds and calms. At 8 : 30 we had to let go the kedge 
to prevent drifting ashore. At 9:30, a light westerly breeze 
sprang up and we hove up the kedge and stood off shore. By 
6:00 P. M. we had made three miles to the westward. King 
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and I skinned tortoises all day. Wind freshened during the 
evening and hauled towards the north. Several small rain 
squalls passed over us. 

March lj: Opened with calms and light airs, the breeze 
freshening later in the morning. At 10:00 A. M. we made 
up to Iguana Cove and sent a boat in to sound for an anchor- 
age. Xine and a half fathoms with rocky bottom was found 
about 150 yards off shore and the spot was buoyed. At noon 
we brought the schooner up to the buoy and let go anchor. 
There is a very heavy surf breaking over the point and the 
schooner rolls considerably. Iguana Cove Mountain towers 
above us and is so green and densely covered with trees that 
it somewhat resembles the tropical jungle of Cocos Island. 
Many steep rocky cliffs, bare of any vegetation, can be seen 
oil the mountain .side. The shoreline here is most forbidding 
and ends in abrupt cliffs with heavy rollers breaking against 
them. Beck. William, King and myself took the small skiff 
and pulled about two miles down the coast, the remainder of 
the shore party landing at the cove. We located a small 
boulder beach, cm which we landed with no great difficulty, 
and proceeded inland after tortoises. Back of the beach we 
found a -mall flat covered with a dense growth of brush and 
cactus, which made it necessary in places to follow the tortoise 
trails on hands and knees. We had been hunting only a 
short tune when we found three large males. The three of 
them were only a \erv short distance from the beach, so we 
drove them down to the landing place by prodding them w ith 
sticks. As it was getting late in the afternoon. Beck decided 
to load all three tortoises into the skiff and pull back to the 
schooner. As the tortoises were quite large and heavy, we 
could not launch the skiff with all three in it, so Beck thought 
w'e might be able to parbuckle two of them in. W e put the 
first one in and launched the skiff, then started to parbuckle 
tortoise number two into it. However, this vva^ not so 
easily done. We listed over the skiff and got the tortoise part 
way in when its front leg got foul of a thwart and we could 
neither get it in nor out. During this procedure our skiff 
turned broadside on to the swell and, an extra heavy roller 
coming in, the skiff capsized, throwing both tortoises, the oars. 
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and the remaining contents of the skiff overboard. Fortu- 
nately, King, who could not swim, was left on the beach and 
saw the tortoises and some of the oars go floating out to sea. 
Beck could not swim either, but hung on to the stern of the 
skiff. Both Williams and myself felt perfectly at home in the 
water and finally got the skiff righted. Beck crawled in over 
the stern and, finding one oar which had caught in a thwart 
as the skiff went over, got it into action and sculled for the 
shore. We all landed on a rough ledge of boulders, getting 
somewhat cut up on the sharp edges of the lava, but otherwise 
none the worse for wear. Beck took the painter and started 
hauling the skiff along the edge of the rocks, when an extra 
heavy swell coming in crashed it down on a sharp point of 
rock, smashing it to pieces. All that was left on the painter 
was the ringbolt. As it would soon be dark, we decided to 
make down the coast for the schooner. Beck had lost his 
shoes and had to go in stocking feet. Fortunately 1 had' left 
my pants, shoes and hat on the beach, and was a lot better off, 
having lost only a shirt. As we walked through the brush in 
the dark, I felt as if there was not a cactus or thorn bush on 
all Albemarle Island that I missed running into. However. 
T wouldn’t have traded places with Beck for anything. When 
it got to be 7 : 00 o’clock and the boys on the schooner saw 
no signs of the skiff returning, a searching party was organ- 
ized and Nelson, Ochsner and Hunter put off in the other 
skiff to hunt for us. As we were making our way slowly 
along the coast, we heard a whistle and, looking out on the 
water, saw a light. We then hailed the boat and told them to 
keep away from the shore, that we had lost our boat and that 
nobody was hurt. Nelson answered back and told us he 
would pick us up at the cove. After what seemed a journey 
that would never end, we reached the cove at 9: 15, tired 
out and very hungry. The skiff picked us up and brought us 
on board for a much-belated supper. Thus ended the 2f>3rd 
and about the most exciting flay of the voyage. Fresh S.SE. 
winds make us practically anchored on a lee shore and the 
navigator is quite ill at ease. 

March tS: Sunday morning and late breakfast. Williams, 
happening to go on deck, sighted one of the tortoises we lost 
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yesterday drifting down past the anchorage. It was bobbing 
about like a cork, its long neck protruding far out of the water 
and giving it a very grotesque appearance. We put out a 
boat to the rescue, and, making a line fast around one of its 
legs, towed it to the schooner. Several pieces of our skiff 
came floating by as we proceeded with our tow, but we sighted 
nothing worth picking up. Later on another tortoise was 
sighted and we put out in the skiff to rescue it. This one had 
evidently had a rough passage, as its shelT was broken and 
punctured by being battered against the rocks. A great num- 
ber of pelicans, sharks and penguins about the schooner today. 
We had two good showers of rain during the day and the 
weather is quite sultry. Showers continued during the night, 
making us sleep below. 

March tq: Reck and 1 went down the coast to where we 
lost the skiff and picked up some wreckage. We also got the 
tortoise left behind on Saturday. We found two more, which 
we tied up till we can come back for them tomorrow. Rest 
of the party landed at Iguana Cove. Rainy weather with 
light variable winds. 

March 20 : With Reck, Ochsner and Nelson, went down to 
where we tied up the tortoises yesterday. The coast is bold 
and rocky where the tortoises were found, and, as they were 
too big and heavy to pack out alive, we lowered them over the 
cliffs with ropes and let them drift out to sea, where we picked 
them up with the skiff and towed them back to the schooner. 
We got three tortoises off and got back to the vessel at 5 : 30 
P. M. King stayed on board and skinned out one of the tor- 
toises we picked up yesterday, it having died of its injuries. 
Weather calm and sultry with cloudy sky. One shower passed 
over us this afternoon. 

March 21 : Landing party ashore collecting about the cove. 
Peck and Ochsner brought back some large sea iguanas and 
Hunter several penguins. King and I stayed on board and 
skinned out two tortoises which died of injuries received 
while being lowered over the cliffs into the water. At 10:00 
A. M. all hands returned on board and we weighed anchor, 
shaping our course for Narborough Island. Had a fair breeze 
and at times the schooner logged seven knots. At sundown 
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we hove the schooner on the wind off the east end of Nar- 
borough. Weather clear and warm with southerly winds, be- 
coming almost calm towards midnight. 

March 22 : Opened with calms and light airs, the wind 
freshening towards noon. At daybreak we were not far from 
last night’s position. At 8: 00 A. M. we made up to the east 
point of the island and sent a party ashore, the schooner stand- 
ing off to windward of the landing place. The island appears 
as one large cone of black lava with a few patches of green 
on the sides. The top is often above the clouds. Landing 
party returned at noon, having found a colony of flightless 
cormorants and a herd of sea-lions. They report the country 
most desolate, the worst we have seen so far. Our course 
was now shaped for Tagus Cove, north Albemarle, which 
was reached at 3:30 P. M., and we let go anchor in 14 
fathoms of water with fine sandy bottom. Tagus Cove, 
named after H. M. S. Tagus, is by far the the best anchorage 
in the islands. Beck, Ochsner and Williams pulled over to 
the waterhole, which is just outside the cove, and about a 
mile below the entrance. They returned at 5 : 00 P. M., 
having found the main waterhole was full. We get about a 
barrel of water a day out of it and find it of much better 
quality that that taken aboard at Vilamil or Academy Bay. 
King and I stayed on board all day skinning tortoises. 
Weather warm today with fresh northerly winds at nightfall. 

March 23 : Opened with strong gusts of wind blowing 
from between the hills about the cove and causing the 
schooner to swing to her moorings in all directions. Nelson 
and I stayed on board and overhauled the fore hold, restowing 
some of the provisions to make room for tortoises. Beck and 
King went inland and found two tortoises, one of which they 
skinned and packed out. Rest of party working at various 
jobs on board the vessel. The wind went down towards 
e\ening and the cove became as calm as a millpond. 

March 24 : Went inland with Beck and King to skin and 
pack out one of the tortoises found yesterday. Rest of party 
ashore doing general collecting. Nelson took aboard 50 gal- 
lons of water from the waterhole. Unsettled fresh winds in- 
side the cove. Outside, it is steady from the S.SW. Some of 
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us went swimming o\cr the side, but did not stay in long on 
account of the sharks, which appear to he numerous about 
here, several having been sighted today. 

March 25 : Late breakfast, today being Sunday. Helped 
Nelson water the schooner. Took 50 gallons aboard. Wil- 
liams put a line over the side and caught several fine fish, 
which we had for supper. Light variable winds during the 
day and calm weather in the evening. 

March 20 : Beck, Ochsner, Stewart, Gifford and W illiams, 
carrying all the provisions and water possible, started inland 
to climb Tagus Cove Mountain, King and 1 going part way in 
with them and then leaving to skin and pack out a tortoise we 
had tied up. The mountain climbers followed tip the lava 
flows, in order to avoid the heavy brush, and reached the sum- 
mit at 5:00 P. M. after a rough trip. Part way up the 
mountain, Beck and Williams, having found a large, green 
tree with plenty of soil around the base and leaves to shelter 
them from the sun, made catnp. While Williams collected 
about their camp. Beck went out hunting for tortoises, finding 
three fair sized ones close at hand. Nelson fumigated the 
schooner today, as the bedbugs, dermestes, flies and cock- 
roaches were getting too thick for comfort. He also took 
advantage of the smooth water in the cove to clean off the 
waterline. Weather fine and clear with light unsteady winds. 

March 2?: Nelson opened up the cabin and hatches this 
morning and found plenty of cockroaches still alive, the dose 
of sulphur not having been strong enough. However, we got 
rid of some, as well as a quantity of flies Shore party still 
camped up the mountain. Williams left camp this morning 
and made the summit, reaching it shortly after 10: 00 o'clock 
No real green zone was found, but maidenhair ferns and moss 
grew in cracks and crevasses in the lava. The summit of the 
mountain is comparatively flat, with a fine crater about two 
and one-half miles in diameter, some hundreds of feet deep, 
and abruptly sunken in the middle. Williams returned to camp 
at noon and and helped Beck carry a tortoise down the lava 
flow, where King and I met them with a supply of water, and 
packed the tortoise out to the coast. Beck and Williams re- 
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turned to camp for the night. Fine weather throughout the 
day with light, unsteady winds and calms. 

March 28: King, Hunter, Ochsner and myself went up the 
mountain to pack out two tortoises. Beck and Williams had 
one skinned out when we arrived at their camp. Skinning out 
the other, we packed them both down to the coast. Beck and 
Williams broke camp and returned to the schooner, all hands 
reaching the landing place at 6: 00 o’clock. Nelson let out the 
port anchor and chain to lighten the bow so the water line 
about the cutwater could be painted. All hands aboard for 
supper, the first time in some days. Fine, clear weather with 
light unsteady winds. 

March 29: Beck, King and myself went up the mountain 
to re-establish camp and hunt for tortoises. Beck found two 
small tortoises while en route to the foot of the mountain and 
carried them back to the landing place, returning to the foot of 
the lava flow, which we used for a trail up the mountain and 
camped there over night. Williams and I went along up to 
the tree where the original camp was made and had to go with 
a cold supper and no fire at night, as Beck had the entire sup- 
ply of matches with him. Nelson busy on board the schooner, 
painted the waterline on the port side and greased down the 
foremast. Fine, clear weather with light westerly winds. 

March 30: Beck, King and myself in camp skinning tor- 
toises. Four of the pai tv came inland and packed out two tor- 
toises \vc had skinned for them on arrival at camp. We have 
two more tied up ready to skin and pack out tomorrow. The 
tortoise packers reached the landing at 5 : 30. The tortoises 
here are not thick-shelled and heavy and the country is fairly 
open, so packing is not as hard a job as in some places How- 
ever, the distance they have to he packed makes up for this to 
some extent. Today Nelson gave the waterline another coat 
of paint and greased the mainmast. Took 50 gallons of water 
on board today. Fine, clear weather with light airs and calms. 

March ?/: Two of the party came in to help out with one 
of the tortoises. We had two skinned out by noon and broke 
camp. King and 1 on one tortoise and Hunter and Ochsner 
on the other, started for the coast, arriving at the landing at 
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6 : 00 o’clock. Nelson painted the waterline on the starboard 
and took on board 50 gallons of water. Fine, clear weather 
with light variable winds and calms. 

April i: Nelson gave the starboard side a second coat of 
paint and took on 50 gallons of water. Williams put over the 
fish line and caught several nice fish, some of which we had 
for supper. All hands resting during the afternoon, it being 
Sunday. I mended some clothes and shoes today after a week 
of tortoise packing. Fine, clear weather with light variable 
winds. 

April 2 : W ent up the mountain with King to pack out 
another tortoise we tied up Saturday. Beck. Hunter and Nel- 
son left in the sailboat for Narborough Island with provisions 
and water to last about four days. They landed at Man- 
grove Point late in the afternoon, Beck and Hunter starting 
up the mountain, leaving Nelson in charge of the boat. King 
and I reached the tortoise we had tied up late in the afternoon 
and made camp for the night. Fine weather with light vari- 
able winds. 

April Party still collecting on Narborough. Hunter 
returned to the coast at 3 : 00 o’clock this afternoon and found 
Kelson collecting some flightless cormorants and lizards. 
Beck kept on towards the top of the mountain and found a 
tortoise in an isolated patch of green brush. He skinned this 
tortoise out and packed it down to the coast on the return 
trip. Reaching the top of the crater, he found the rim covered 
with high grass and ferns. On the floor of the crater two 
small lakes were visible. Beck estimated the crater to be about 
1,500 feet deep. King and I started skinning our tortoise out 
after breakfast, finishing the job about noon. W T e started 
down for the landing place shortly after lunch, reaching it 
about 5 : 00 o’clock. Williams attended to watering the 
schooner in Nelson’s absence and took aboard 50 gallons. 
Fine, clear weather with calms and light airs. 

April 4 : Boat party to Narborough still working that 
island. Hunter and Nelson about the beach and Beck up the 
mountain. King and I went around the north side of Tagus 
Cove Mountain to try and locate a tortoise Beck had tied up. 


February 14, 1931 
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but could n< t find it. YVe had a fine view of Cape Berkeley, a 
high, steep promontory to the northward. The entire north 
slope of Tagus Cove Mountain appeared to be fresh lava. 
We had to give up our search for the tortoise about the mid- 
dle of the afternoon, ^o as to reach the coast before dark. 
Fine breeze from the northeast this afternoon, followed by 
calms towards evening. 

April 5 ; King and 1 went to the base of the mountain 
hunting for land iguanas and found two. They are very 
scarce on Albemarle, having been killed off by the wild dogs. 
Williams and Stewart went inland prepared to camp over 
night. They made camp at our regular camp tree and were 
so bothered by mosquitoes they were unable to sleep. Williams 
spent the night collecting about the camp fire. Reck returned 
to the landing place on Narborough at 5 : 00 P. M. and found 
Hunter and Nelson awaiting him. After supper, the boat 
was loaded and at 7:00 P. M. the return journey' to the 
vessel was begun. Light winds and calms made progress slow 
and they did not reach the vessel till the following afternoon. 

April 6: Stayed on board all day and worked on tortoises 
and iguanas. Williams and Stewart arrived on board early 
this afternoon, having been up most of the night collecting* 
At 5:00 o’clock this afternoon the party from Narborough 
returned, having taken nearly 24 hours to make the journey 
across the channel. Reck reported land iguanas to be quite 
common and found them clear up on top of the mountain. 
The tortoise was the only one seen by anv of the part)'. Light 
breezes and calms throughout the day. 

April 7 : Went inland with Beck and King to get the tor- 
toise we were hunting for the other day. We found it a long 
way from the place where we were looking, according to the 
directions given by Reck. Skinning out this tortoise, we 
packed it back to the landing place. This makes the four- 
teenth tortoise from Tagus Cove. Some of the party mend- 
ing shoes and making preparations for a trip to Banks Bay, 
north Albemarle. Light, unsteady winds during the day, 
falling calm towards sundown. 

April 8: All hands keeping the Sabbath after a week of 
tortoise packing. Fishing and mending clothes and shoes 
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indulged in. Light, unsteady winds and calms during the 
day. 

April p: All hands up for early breakfast in order to pre- 
pare for the trip to Banks Bay. Nelson and I broke out pro- 
visions from the hold and loaded the sailboat, stowing two 
water breakers and provisions for a week in her. We covered 
the cargo with a tarpaulin, just leaving room for the two of 
us in the cockpit. We shoved off from the schooner at 2:00 
P. M. under a light head wind and beat up the coast towards 
Banks Bay. At 10: 00 P. M. it was dead calm and a heavy 
fog closed in on us. We were too heavily loaded to make 
good use of the oars, so we both kept a sharp lookout during 
the night in order not to be carried ashore by the current. 
The rest of the party, with the exception of Stewart and 
Parker, who were left aboard to look after the vessel, pre- 
paring to shove off in the skiff early in the morning. 

April io : All hands aboard the schooner up at 2:00 
A. M. The boat party shoved off in the skiff with all the 
collecting gear and camp equipment. They pulled up the 
coast, taking turns at the steering oar, and passed through 
the fog bank that Nelson and I got caught in. Towards day- 
break, the fog lifting, we got a bearing of Banks Bay Moun- 
tain. At 9:00 o’clock we sighted the skiff coming up the 
coast. She soon overhauled us and took us in tow. At 10:00 
o’clock we pulled into a quiet, shallow bight, and anchored the 
sailboat about a hundred yards off a beach of black sand on 
which were five small sea-turtles, many pelicans, boobies, sea 
iguanas, and a few flightless cormorants close to the landing 
place. We unloaded the sailboat and established camp on the 
beach back of the high tide line, putting up a tent for the bird 
skinners. At 12:30 the cook announced lunch was ready. 
After our breakfast of one hardtack and a drink of water, we 
needed no second invitation. On finishing a good, big meal, 
consisting of beans, hardtack and canned fruit. Nelson, Beck, 
King and myself started off for the mountain, loaded down 
with water and provisions. At 5 : 30 we pitched camp close 
by a small crater, from which a recent lava flow had come. 
YVhile hunting around before dark, we found one tortoise 
close at hand and tied it up to a tree. Weather somewhat 
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hazy during the day, with fog settling down on us towards 
evening. 

April it: Beck started out after breakfast to hunt for more 
tortoises, while I skinned the one found yesterday. Nelson 
and King returned to the beach after more water and provi- 
sions. They arrived back at camp towards evening, bring- 
ing Williams with them. Beck also returned towards evening, 
bringing in a small female tortoise. Weather fairly clear dur- 
ing the day with heavy fog settling down during the night. 

April 12 : Hunter, Ochsner and Gifford came in to our 
camp this morning to pack out the tortoise skinned yesterday. 
They also took the small female tortoise out alive. Beck, 
King, Nelson and I went out hunting for more. Two were 
found today, one of which we skinned and packed back to 
camp. We have tortoise liver every night and send some out 
to the boys on the beach every time a tortoise goes out". Fog 
still settles down on our camp early each evening, the days 
being quite pleasant. 

April 13 : Nelson, King and myself broke camp and packed 
two tortoises down to the beach. Beck going off in another 
direction to hunt for more. We met Williams on the way 
inland to help pack out some more. As there were no more 
found up to the time we left camp, he returned to the beach 
with us and prepared for a two-days’ journey inland. Beck 
returned to the beach camp at 5 : 30 and reported having 
found two more tortoises, besides the one he brought in. 
Williams, Ochsner and Gifford went inland and camped at 
our regular camping place in order to get an early start in the 
morning. Weather still pleasant during the day, the fog set- 
tling down towards evening. 

April 14 : Beck, Nelson, King and myself started inland 
to skin out the remaining two tortoises and pack them out to 
the beach. The party camped inland, turned out early and 
started up the mountain, following an old lava flow in order 
to avoid the thick undergrowth. At 1 1 : 30, after reaching an 
altitude of 2,300 feet, a halt was made for lunch. Owing to 
lack of water, it was decided not to try another night out, so 
the party returned to the inland camp early in the afternoon. 
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Here they found Hunter cooking supper. After a hearty camp 
meal, they set out for the beach, arriving there just before 
sundown. Our party, packing out the two tortoises, arrived 
just ahead of them. Weather continues as usual. 

April ij; Today being Sunday, all hands took a rest and 
enjoyed a swim. This morning the sailboat broke aw r av from 
its moorings and we had to launch the skiff and go to the 
rescue. We reached it just as it was about to hit on a reef 
and fortunately saved it from being damaged. Weather 
about as usual. 

April 16 : Beck and I started off towards a small hill, be- 
tween the main mountain and Cape Berkeley, to look over the 
country for tortoises. After spending some time without find- 
ing signs of any, we headed back towards the main camp. 
During the forenoon, the rest of the party broke camp, load- 
ing supplies, camp gear, all the tortoises and three turtles in 
the sailboat. Kelson and W hite started off in it at 1 : 00 P. M., 
heading towards Tagus Cove, but made little progress on 
account of the light breeze. Beck and I reached camp early 
in the afternoon and got the remaining gear loaded into the 
skiff . We left the beach at 4:30 P. M. and started pulling 
down the coast towards Tagus Cove. We pulled one oar to 
a man, each taking a turn at the steering oar. Just about a 
mile below the cove we made our camp in, we picked up the 
sailboat and took it in tow. 'Taking half-hour turns at the 
oars, we reached the schooner at midnight, after a passage 
through a j>erfectly calm sea. We roused out Stewart and 
Parker, who prepared a midnight supper of stew, pie and 
cookies. All hands then turned in after a well-earned rest. 
Fine, calm weather with no fog this evening. 

April ij: Turned out late this morning for 9:(X) o’clock 
breakfast. All hands, with the exception of Hunter, White 
and Parker preparing for a trip to Narborough in the sailboat. 
Shoes had to be mended and provisions broke out for a two- 
days’ trip. Leaving the schooner at 1 : 30 P. M., we made 
Mangrove Bay at 5 : (X) P. M. As w r e found no landing place 
to the northward. Beck decided to camp here for the night. 
We landed on a coarse sand beach in a well protected little 
cove and anchored our boat a few yards off, the last man 
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swimming ashore. Williams and 1 found a turtle on the beach 
and killed it, cutting off some turtle steaks for supper. A 
light drizzle started after we landed and kept on well into the 
night. As Williams and I were asleep under a tarpaulin, a 
rat got underneath it and started to run over us. We both 
woke up to see what all the fuss was about and Williams 
caught the rat in his butterfly net, thus adding another speci- 
men to the collection. When the rain ceased, we spent a more 
comfortable night. 

April 18 : All hands up for early breakfast. As there w r as 
no sailing breeze in evidence, we started to pull up towards 
the north end of the island. We made a landing on a rough, 
rocky coast, where the vegetation came down to the seashore. 
Nelson standing by with the boat while the landing party 
worked on shore. We have not seen such a desolate place 
since arriving in the Galapagos. Land iguanas seenr to be 
plentiful and we collected about 20 sj>ecimens, besides a snake 
and some lizards. We left this spot about 3 : 00 o’clock and 
started to pull back towards our camp, stopping on the way 
at a low*, rocky point, to get some flightless cormorants. We 
collected a number of these, putting them in sacks with holes 
cut in, so that they could stick their heads out. On arrival 
at camp at 5 : 00 o’clock. King and Williams killed another 
turtle, cutting off some steaks for supper. Building a fire on 
the beach, we turned in for the night. Quite foggy, but no 
rain. Beck intended leaving this afternoon for Tagus Cove, 
but the fog made this impracticable. 

April jo: All hands turned out early. Beck and Gifford 
went after more cormorants, while the rest of us stowed all 
the gear and specimens in the sailboat preparatory to our trip 
across the channel to Tagus Cove. We got under way at 8 : 00 
o’clock with a very light breeze and turned to on the oars in 
order to keep warm, as well as make a little headway. The 
fog was quite heavy and we steered by compass alone, 
"fowards 10: 00 o’clock the fog lifted and we got a bearing of 
Tagus Cove Mountain, finding we were on the right course. 
Later in the morning, a little breeze springing up, we made 
some headway and reached the schooner at 11:15, finding all 
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well on board. At 1 : 45 P. M. we weighed anchor and set 
sail for Vilamil, south Albemarle, with a fine breeze from 
the north, which soon shifted ahead and died down towards 
sunset, when it turned calm. At midnight the mountain peak 
of Narborough bore W. by N. ]/ 2 N. 

April 20 : Opened with light unsteady winds and heavy 
fog, which cleared about 9:00 A. M. Wind freshened from 
the SW. later on in the morning, and at 6:00 P. M. Point 
Christopher bore by compass SE., distant two miles. The fog 
shut down on us again towards evening and, with a good sail- 
ing breeze, we stood off the land on the port tack. 

April 2 T : Fog cleared off early and we got a bearing of 
Essex Point bearing by compass N.NE., distant about 22 
miles. The schooner was put on the starboard tack and at 
6: 00 P. M. the point bore N., distant about 15 miles. Weather 
cloudy and threatening, but no rain. 

April 22 : Opened with light variable winds and fog. It 
fell calm during the afternoon and we made but little head- 
way, the current setting us back towards evening. Many 
shearwaters circling about the schooner most of the day. At 
nightfall we were in a dead calm. King and I keep busy all 
day skinning tortoises, when not standing our watch at the 
wheel. 

April 23 : Opened with calm and clear weather. This 
morning the skiff was put out and Beck went shooting birds. 
A light breeze sprang up about 11:00 o'clock, but it soon fell 
calm again. Great numbers of shearwaters circling about the 
schooner most of the day and an immense school of tuna and 
a smaller one of porpoises crossed our bow as we lay be- 
calmed. At midnight we were about eight miles S. of Essex 
Point. 

April 24 : Dead calm up till 7:00 A. M., when a light 
breeze set in from the westward and continued throughout the 
day. Beck went out in the skiff this morning and shot a num- 
ber of birds. Towards evening, we made up to the Albe- 
marle coast and at 6: 15 let go anchor in seven fathoms of 
water about nine miles to the westward of Vilamil, the wind 
having died out. Cape Rose bore by compass SW. by W. 



104 


CAL1FOKNIA ACADEMY OF SCIENCES 


[Oc. Papers 


1906 

Yi W. and an unchartered rock some miles off shore E.SE. 
Heavy swells make the anchorage somewhat uncomfortable. 

April 25 : All hands, except Parker and White, ashore to 
collect and get some fresh beef. Beck, King and myself went 
hunting for tortoises and Nelson and Hunter went after beef. 
They saw several cattle they could not get a shot at, but man- 
aged to bring down a young bull close to the landing place. 
They carried several loads of meat down to the skiff and we 
brought it on board to see what could be done in the way of 
salting it. Some distance inland Beck ran across a tortoise, 
which King and T skinned and packed out. We saw several 
dogs, which were not particularly wild and which we could 
easily have killed had we the ride with us. We left the land- 
ing at 6:15 P. M., encountering heavy swells well off the 
beach. The skiff had a narrow 1, escape, just getting over the 
crest of one as it broke. We got back to the schooner at 7 : 05 
with one tortoise and a load of meat. Full of mosquitoes on 
shore about the ruins of the Old Cobos Settlement. We 
found the wreck of an old stone tortoise pen and several 
thatched houses just back of the beach. Partly cloudy with 
light southerly breezes, followed by calm towards evening. 

April 26 : All hands ashore again at 7:00 o’clock. We 
landed at the same place as yesterday, Nelson and Hunter 
going after beef. King and I skinned and packed out another 
tortoise. We returned to the schooner at 6 : 00 P. M. with the 
tortoise and a load of cow meat for salting down. Fine day 
with light southerly winds. 

April 27 : Opened with dead calm. At 10:00 A. M. we 
hove short and hoisted the fore and main sails to await a 
breeze. At 1 : 00 P. M. we got under way with a very light 
breeze and shaped our course for Vilamil. After making about 
four miles to the eastward, the breeze died down and, at 5 : 00 
P. M., we let go anchor in seven fathoms of water about 
three-quarters of a mile off shore. 

April 28 : Opened calm with cloudy sk} r . Beck and Gifford 
went out in the skiff shooting birds. About noon a very light 
southerly breeze sprang up and we hoisted anchor, again 
shaping our course for Vilamil. We could make no headway, 
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so at 1 : 00 o'clock we let go the anchor again so as not to get 
too close inshore. At 3 : 00 P. M. w r e weighed anchor again 
for another try, but in ten minutes let it go again, not being 
able to make any headway. At 6 : 00 P. M. we lowered the 
sails and secured the vessel for the night. 

April zg: Opened with dead calm. A very light breeze 
which came up towards noon died down shortly afterwards 
and the schooner lav with the chain up and down. Along the 
stretch of fine sand beach we were anchored opposite, we saw 
several cows with calves following them along, but the surf 
was too high to attempt a landing, so we lost a good chance 
to get some beef. 

April 50 ; Opened with cloudy sky and light southeast 
wind. At 7:30 A. M. we weighed anchor and again set 
course for Vilamil. Weather cleared and wind freshened 
towards noon. We made the anchorage at Vilamil at 2:30 
P. M., letting go anchor in four fathoms of water. When 
the schooner swung to her moorings she was too close to the 
reef, so we got out the kedge and hauled her off a little. The 
Ecuadorian gunboat Cotapaxi was at anchor, and from her 
we got a Guayaquil paper announcing the fact that there had 
been a terriffic earthquake in San Francisco and that the sol- 
diers had been ordered out on the streets. This was the first 
and all the news of the great disaster that we had for some 
time. The Cotapaxi sailed at 3 : 30 P. M. for Guayaquil via 
Chatham Island. One of her crew died of yellow fever today 
and was buried ashore. 

May 1: Nelson and King watering ship today. Rest of 
party ashore collecting, Williams and I going up the trail lead- 
ing to Santo Tomas. Hunter brought in two flamingos he 
shot on a lagoon to the westward of the .settlement. Fine, 
warm day with E.SE. winds. 

May 2: Nelson and King watering ship all day. Williams 
and I went to a small grove of banana trees about a mile in- 
land and spent the day collecting. This afternoon we took on 
15 bunches of bananas and some chocolate Beck purchased 
from Don Antonio Gil. Fine weather with E.SE. winds. 

May 3: Finished watering ship this morning and took on 
several sacks of atoyas, some coffee and some sulphur for fu- 
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irrigating. the latter corning from the sulphur deposit in the 
crater of Vilamil Mountain. We exchanged tins of flour for 
these stores. A fine easterly breeze springing up, we made 
haste to get under wav and at 1 : 00 P. M. weighed anchor, 
shaping our course for Chatham Island, The wind fell light 
during the afternoon and at 9 : 00 P. M. hauled to the north- 
east. At midnight Brattle Island bore N.. distant 6 miles. 

May 7 : Opened with very light and variable winds, be- 
coming calm towards noon, when we were practically be- 
calmed. At 8:00 o’clock this morning Charles Island bore 
by compass R.NE. and Essex Point, Albemarle Island, W.NW. 
A slight current is setting us to the westward. Great num- 
bers of tuna, the largest schools we have so far seen, keep 
passing by at intervals. Nelson tried fishing from the flying- 
jib boom and succeeded in hooking a large one, which carried 
away the line and got away. King tried to harpoon one, but 
the shaft of the harpoon bent and he also lost his fish. P>eck 
and Gifford went out in the skiff shooting birds. .Still calm 
at nightfall. 

May 5 : Opened with a faint bree/e from the eastward. 
Hauled the schooner on the wind, steering full and bv. Big 
schools of tuna about the schooner most of the day. Nelson 
tried hooking one from the flying-jib boom and finally suc- 
ceeded in getting hold of a big fellow. He slacked up the 
line till we got the fish alongside amidships, when we got a 
running bowline around it and hauled it on board It 
measured fi\e feet four inches in length. On opening up the 
stomach, it was found to contain the remains of small crabs 
The cook cut some steaks off for supper and they proved to 
be excellent eating. The flesh was a little dry, but solid, and, 
quite tasty. Williams tried harpooning one from the martin- 
gale stay, but he had the same experience as King, the shaft 
of the harpoon bending when it struck the fish. After supper 
this evening. Nelson hooked two more tuna, but they 
straightened out the hooks and got away. Our stock of 
bananas is all starting to ripen at once, so we are feasting on 
them for the time being. Had the skiff out again this morning 
shooting birds and Beck brought in a number of shearwaters. 
I-at. 1° 56' S., Long. 90° 46' W. at meridian. 
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May 6: Opened with very light unsteady breezes from the 
southeast. A light fog during the night. Schooner making 
little headway. Tuna still about the vessel, but in greatly 
reduced numbers. Tried fishing off the flying-jib boom again, 
but with no success. Weather quite cool. Lat 2° 35' S., 
Long. 90° 32' at meridian. 

May y: Opened with very light easterly breeze followed 
by calms. At 8:00 A. M. the wind hauled to E. bv S. and 
we tacked ship. Wind continued light throughout the day 
and at 8:00 P. M. hauled around to N.NW. It remained 
light throughout the night and we had considerable southeast 
swell. Lat. 2° 52' S., Long. 00° 22' W. at meridian. 

May <V; Opened with light unsteady winds and heavy swell 
from the southeast. Had a light rain during the morning. 
Nelson caught two fine tuna from the flying-jib boom. We 
watched the tuna chasing flyinglish. They would jump clear 
out of the water, catching their prey just as the fish would hit 
the water on the downward plunge. Beck and Gifford out in 
the skiff this morning shooting Lire Is. [.at. 2° 29' S., Long. 
90° 4' \Y. at meridian. 

May q: Opened with light winds, cloudy weathei and a 
heavy swell from the southeast. At 11:00 A. M. the main 
boom-tackle carried away and we lowered all sails, except the 
foresail, to prevent wear. Beck and Clifford out in the skiff 
this morning to collect birds. Nelson and 1 rove off a new’ 
boom-tackle and repaired a rip in the mainsail. W e set all 
sails again at 9: 00 P. M., when a light breeze from the south- 
east sprang up. At 9:00 P. M. it hauled to the northward. 
The sky cleared this afternoon and we had sun a good part of 
the time. Schools of tuna still with us. Our bananas are 
ripening faster than we can eat them, so the cook made banana 
pie for supper, Lat. 2° 23' S., Long. () 0° 08' W. at meridian. 

May jo: Opened with light breeze and calms, continuing 
the same throughout the day. Beck had the skiff out this 
morning collecting birds. Tuna and bonitas in great numbers 
about the schooner. Williams tried fishing from the flying- 
jib boom and caught a fine bonita. King tried his luck with 
the harpoon and this time struck a fine tuna, the harpoon 
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going clean through the fish. At 6 : 00 P. M. the wind hauled 
to the eastward, the heavy swell from the southeast still con- 
tinuing. Lat. 2° 08' S., Long. 89° 49' W. at meridian. 

May it : Opened with fine weather, light and unsteady 
winds. The southeast swell seems to be moderating some. 
Beck went out in the skiff this morning collecting birds. 
Williams arid King tried their luck at fishing again, but met 
with no success. Fresh fish is always welcome on the mess 
table. As Chatham Island is still a long way off and there 
are no immediate prospects of getting there, Beck decided to 
try and make Hood Island. Lat 1° 51' S., Long. 89° 40' W. 
at meridian. 

May ij: Opened with light airs and calms. At 10:00 
A. M. Hood Island was sighted and at noon it bore by com- 
pass NE. by E. y 2 E., distant 17 miles. A check on our 
chronometer showed it to be 50" slow since April 22nd. At 
6:00 P. M. Hood Island bore E. by N. V* N., distant ten 
miles. The large school of tuna which had been passing the 
schooner disappeared this morning, but we sighted it again 
this afternoon. Calm weather most all the day. Lat. 1° 32' 
S., Long 89° 50' \Y. at meridian. 

May ij: Opened with dead calm. A heavy fog which had 
been hanging over us during the night cleared a little towards 
noon and at 12:30 P. M. we sighted Gardner Island (near 
Charles), bearing by compass E. *4 S. Lat. 1° 21' S., Long. 
90° 8' 30" W. at meridian. At nightfall it was still calm and 
the fog shut down on us again. 

May /./; Still calm. The fog cleared at 6: 00 A. M. and 
we sighted Caldwell Island, bearing by compass S., and 
Enderby Island bearing NW, A light breeze springing up 
brought us abeam of Enderby Island, and, after breakfast, 
a shore party landed, while the schooner laid off and on. We 
found nothing much on the island but boobies and countless 
numbers of frigate-birds. After spending an hour or so 
ashore, we all hurried back on board the schooner to take 
advantage of a good southerly breeze which sprang up and 
set course for Black Beach Roads, where we arrived at 1:15 
P. M., letting go anchor in seven fathoms of water. Here we 
found the brigantine Nellie at anchor and was informed by 
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her captain he had been 67 days out trying to make Guayaquil. 
Bad luck seemed to follow the vessel and they struck long 
periods of calms and head winds. The Nellie was equipped 
with a small wood-burning engine, but fuel gave out and she 
drifted far to the south of the islands. Water and provisions 
also gave out and it became necessary to condense water, and 
fish and catch turtles when possible to supply the passengers 
and crew with food. Yesterday morning they w r ere becalmed 
off Charles Island with sails torn and ruined. The cattle they 
were trying to carry to Guayaquil had long since died and 
were thrown overboard and for the past week all hands had 
been living on molasses, not having been able to catch either 
fish or turtles. Besides the crew there are 19 passengers, one 
of whom is a woman. This morning they reached Charles 
Island and started gathering firewood for the boiler. The 
engineer w r as ashore with three dogs, a couple of sailors and 
a young man named Cruz, who was born on Charles Island 
some 20 years ago. Cruz guided them up to the spring, wdiere 
the engineer, who had a long knife lashed onto a boathook, was 
going to try and stick a pig. After securing the schooner. 
Nelson, Ochsner, Hunter and myself started inland for the 
spring prepared to stop over night and bring out some fresh 
beef. We met the hunting party from the Nellie , w r ho up to 
the present had no luck in their quest for a “porker.” We 
shot a bull for them, w'hich they carved up, and, with all the 
meat they could pack, the party made tracks for the beach. 

May 15 : In camp with Nelson and party at the spring. 
Last night we shot a pig and two cow t s. A shore party from 
the schooner brought the meat down this afternoon. Nelson. 
Ochsner and myself are going to stop over another night. 
The captain of the Nellie shifted his anchorage this morning 
and moved closer inshore. Some of his passengers landed to 
gather oranges and lemons for the voyage back to Vilamil. 
Beck provided the vessel with some provisions from our own 
stores and she sailed at midnight. At 5 : 00 o’clock this after- 
noon, w r hile we were taking an observation from our lookout 
above the spring, w r e sighted a barque bound to the westward. 

May 16 : Nelson, Ochsner and myself still in camp. We 
were up at daybreak and shot a large boar from our lookout 
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station above the spring. We also killed a cow last night and 
the shore party from the schooner helped to pack down the 
meat. Everybody aboard the schooner for supper this 
evening. If we have any w T ind in the morning Beck intends 
to move down the coast towards Cormorant Bay. 

May 17 : All hands up for early breakfast. At 7 : 00 A. M. 
we weighed anchor and set sail for Cormorant Bay. We made 
the anchorage at 0: 00 o'clock and all hands landed for general 
collecting, Williams and I going to a small, rocky islet in the 
bay to get some cactus for the live tortoises we have on board. 
Everybody returned at 11: 30 and we weighed anchor again, 
setting sail for Chatham Island The wind fell light during 
the afternoon and at 6:00 P. M. Charles Island bore by com- 
pass SW. by S. V 2 S. and (iardner Island S. At 11 : (X) P. M. 
we were becalmed. 

May iS. Opened with light airs and calms. Weather 
partly haz) . W ent out in the skiff with Beck this morning to 
shoot birds. The current is setting us to the westward and at 
8:00 M. Barrington Island bore by compass NE. by E. 
and Charles Island SW. by S. Unsteady breezes and spells 
of calm during the afternoon and evening. 

May 19 : Opened with light airs and calms. Current is 
setting us W.XW. Went out in the skiff again this morning 
shooting birds. W illiams and King breaking out coal for the 
galley. W hen we left San Francisco, otir supply of coal for 
the galley was stowed in sacks underneath the cabin floor, and 
these having long since rotted away, left it in bulk, which 
made it necessary to get dow n under the cabin floor on hands 
and knees and dig it out, passing it up in buckets through a 
small hatch. We all take a turn at this. The wind died out 
towards evening and at nightfall we lay becalmed. At mid- 
night Nameless Island bore by compass X.XW., distant eight 
miles. 

May 20 : Becalmed with somewhat hazy weather. All 
hands keeping the Sabbath. Our position scarcely changed, 
and at midnight Nameless Island bore by compass N,, dis- 
tant 5 miles. 

May 21 : Still becalmed with a few cat spa ws from different 
directions during the day. Went out in the skiff with Beck 
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shooting birds. W illiams tried harpooning some sharks which 
were swimming about the schooner, but they were too deep 
down and he failed to land one. One albatross sighted this 
morning. At 9:00 P. M. we got a slight breeze from the 
eastward and stood S.SE. on the port tack. 

May 22 : Opened with light easterly winds and hazy 
weather. At 6:00 A. M. Nameless Island bore by compass 
N. by W., distant 12 miles. Towards evening the wind hauled 
north and at midnight we were about five miles off of Charles 
Island, the main peak bearing by compass SE. by E. 

May 2 y: Opened with light variable winds and calms. 
Weather slightly hazy. During the morning we worked up 
towards Black Beach Anchorage and got in close to shore, 
about one mile to the westward, when we had to let go the 
kedge, as the wind died out and we were drifting too close in. 
We hung on with the kedge till 11 : 30 A. M., when, under a 
slight breeze, we weighed anchor and worked up to Black 
Beach, letting go anchor in 7 fathoms of water at 1 : 15 P. M. 
After securing the vessel. Nelson, King and Ochsner went up 
to the spring to camp for the night. Rest of the party collect- 
ing about the lower levels. Beautiful sunset this evening, the 
sun going down directly over Iguana Cove Mountain. 

May 24 : All hands aboard the schooner up for early break- 
fast. Beck, Stewart, Williams, Gifford and myself started up 
for the spring. We met Nelson, and later Ochsner, neither 
of them having secured any fresh meat. Later on in the 
morning. Nelson shot a cow, and he, Williams and myself, 
loaded with meat and oranges, went down to the landing, 
arriving there at 2:00 P. M . Nelson and T loaded up with 
provisions and started back for the spring, again prepared to 
stop o\er night. Hunter shot a calf this afternoon and 
Stewart and Clifford brought the meat down to the schooner, 
where Parker tried his hand at salting it down. Dead calm 
during the 24 hours. 

Max 2 ff : Slight northerly breeze this morning, followed 
by calms this afternoon. All hands ashore collecting, return- 
ing to the schooner for supper. 

May 26 : Went up to the spring wdth Williams and King; 
the latter, taking the rifle, went hunting and killed two bulls. 
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After a lunch of oranges and water at the spring, Williams 
and I worked over towards the main peak, returning to the 
schooner at 5 : 30 P. M. Rest of party worked on board the 
schooner all day, scrubbing off the sides and preparing to 
fumigate the holds and cabin over night, as the bedbugs, 
cockroaches, flies and dermestes were getting too thick for 
comfort After supper, the pans of sulphur were lighted, the 
hatches battened down, and the companion ladder doors closed 
and caulked. All hands turned in on deck. 

May 2j: Opened up the hatches at 8:00 A. M. this 
morning and found that the sulphur had not all burned out, 
and that, although there were many dead cockroaches and flies 
scattered about, the bedbugs were as good as new. We had 
breakfast at 10:00 A. M. in the sulphur-scented cabin. At 
4:30 P. M. Nelson, Ochsner and myself started up for the 
spring prepared to stop over night. While in camp this 
evening, a huge meteorite, making a bright bluish light, passed 
through the heavens, illuminating the whole sky for a few 
seconds. The dead calm still continues. 

May 28: Nelson, Ochsner and myself still in camp. King 
joined us this afternoon and brought us in some supplies. The 
four of us stayed up all night waiting to get a shot at a pig 
and were rewarded by killing a large boar which came to the 
spring to get a drink. Towards midnight, while Ochsner and 
I were sitting under an orange tree close by the spring, we 
heard an animal approaching, and, as it came nearer, we could 
hear it sniffing our trail and knew that it suspected all was not 
right. Suddenly a huge boar came into view close to the end 
of a rock wall by the water. Ochsner raised his rifle and put 
a bullet through both its hind legs. Despite the fact that the 
boar was completely broken down behind, it managed to drag 
itself 50 or 60 yards into the heavy brush. We followed in a 
little way, but were afraid to get too close, fearing it might 
charge. However, when our eyes became accustomed to the 
darkness we could see the outline of the boar sitting on his 
haunches and advance close enough to hear him gnash his 
teeth. Another shot from a small carbine 1 carried finished 
him. As we had no lights, except our camp candles, we waited 
till morning to examine our prize. It proved to be the largest 
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boar we had so far killed The rest of the party collecting 
about the lower levels. The calm still continues and we are 
all hoping for a wind so we can move on. 

May 29 : All hands but Beck ashore for half a day’s col- 
lecting. We returned to the schooner at 1 : 00 P. M. for 
dinner and at 2 : 30, taking advantage of a fresh breeze from 
the S.SE., weighed anchor and set sail for Chatham Island, 
with the intention of going around the west end of Charles. 
It fell calm at 4: 00 P. M. and the kedge was let go in 26 
fathoms of water, saddle point on Charles Island hearing by 
compass SE. 

May 50 : Calm all through the night, with light fog be- 
tween 6 : 30 and 9 : 00 P. M. About 6 : 00 A. M. a light breeze 
from the southward sprang up and we hoisted the kedge. 
However, it soon turned calm again and we drifted back to 
Black Beach Roads, letting go anchor at 4:00 P. M. in 7 
fathoms of water. Had early supper, and Beck, Nelson, 
Oclisner, King and myself went up to the spring to camp over 
night. 

May ?/; A light breeze sprang up after sunrise and Wil- 
liams and 1 went up to the top of the highest peak to have a 
look around. There was a good breeze on the summit and 
some breeze on the ocean to the eastward, but everywhere else 
it was a dead calm. Williams returned to the schooner, while 
I went back to the camp for another night. Nelson had shot 
a cow and the shore party took fresh meat back to the 
schooner. 

June 1 : Light airs and calms at the anchorage. Williams 
went up to the top of the highest peak again to have a look 
around and found the ocean calm all about the island. 1 re- 
turned to the schooner at noon and then went back up the trail 
to help Nelson pack down a load of meat. All hands, with the 
exception of King and Hunter, who went up to camp over 
night, on board for supper. 

June 2 : Foggy and calm this morning. After breakfast 
at 6 : 15, Oclisner and I started up for the top of the high 
peak. Some of the party working on board today, Gifford 
taking a turn at filling the coal box. Williams and King left 
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for the spring this afternoon to go on a pig hunt. They saw 
several pigs during the course of the evening and killed one. 
On reaching the plateau near the divide between the main 
peak and the spring, they saw a large band of wild burros, 
which stampeded on their approach. Leaving the spring at 
9: 15 P. M., they made their way down the main trail and 
headed for the beach, arriving there at 11: 30 P. M. Gifford 
shot a couple of owls on the way down. Nelson and White 
left for the spring this afternoon to stay over Sunday and do 
some hunting. King and Williams slept on the beach tonight. 

June ?: Light variable winds and calms. At 8 : 00 o’clock 
1 went in with the skiff and picked up Williams and King. 
Beck and Hunter doing the cooking while White is ashore. 
About noon, the sloop Tomasita , of Albemarle, dropped 
anchor alongside of us. She was eleven days out from 
Guayaquil. Her captain reported that it took him three days 
to get out of the Gulf of Guayaquil on account of the light 
winds. He had nothing else to report except that he sighted 
the brigantine Nellie yesterday headed for Albemarle Island. 
The crew of the sloop went ashore to gather oranges and 
lemons soon after the anchor was down. Nelson and White 
still up country. 

June 4 : White returned from the interior this morning and 
reported killing one pig, while Nelson killed a couple of bulls. 
The Tomasita left at 10:00 o’clock this morning, bound for 
Vilamil. The Nellie was in sight to the north of Charles this 
afternoon. All hands aboard this afternoon, and at 2 :30 
P. M., under a fresh southeast breeze, we weighed anchor and 
set sail for Hood Island. At 6:00 P. M . the breeze died 
down and by sundown it was dead calm. At nightfall Saddle 
Point bore by compass NR. by E., distant 5 miles. 

June 5 ; Opened with dead calm. Later in the morning a 
light breeze sprang up and the schooner was headed east. At 
8 : 00 o’clock the center of Charles Island bore E. by N. l /± N., 
distant 30 miles. At noon it bore E. by N., distant 25 miles. 
The current is setting us to the westward at the rate of about 
one mile per hour. Considerable swell running from the south. 
During the afternoon a light southeast breeze brought us to 
within twelve miles of Charles, the center of the island bear- 
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ing E. by X. At 6:30 P. M. the schooner was put on the 
starboard tack. It remained calm all night, the schooner's 
head being between S. and S\\ . without steerage- wav. Eat. 
1° 21' S., Long. 01° 01' W. at meridian. 

June 6: Opened with calm and light unsteady breezes. A 
heavy swell from the S.SE. makes it hard on the sails and 
running rigging A few tuna seen today, but we failed to 
catch any. At 9:00 P M. the wind hauled to the eastward 
and the schooner was put on the port tack. Beck had the skiff 
out this morning and shot a number of birds. Lat. 1° 44' S., 
Long. 91° 21' \Y. at meridian. 

June ?: Opened with light unsteady winds and cloudy 
weather. Heavy swell from the southeast still continues. 
W ent out w ith Beck in the skiff and got some more birds. A 
small shower passed over us this evening. We are unable to 
make any headway and are drifting further and further away 
from Hood Island. Lat. 2° 31' S., Long. 92° W. at meridian. 

June <V; \ fresh southeast breeze sprang up this morning, 

but died out towards noon Heavy southeast swell playing 
havoc with the sails and running rigging, as there is not 
enough breeze to keep the sails full. At 6:30 P. M. we 
lowered the mainsail for repairs, hoisting same at 8:30. A 
strong current is setting us to the westward. Lat. 3° 36' S., 
Long. 92° 59' W. at meridian. 

June o: Opened with light breeze from the K.SE. Sky 
partly cloudy. This morning we sighted what we took to he a 
large killer whale. At 1 : 00 P. M. we tacked ship, and again 
at 4 : 00 P. M. Lat. 3° 28' S., Long. 92° 45' W. at meridian. 

June Jo : Opened with light unsteady breezes, turning to 
calm at sunrise and remaining so for the rest of the day. 
Williams caught several bonitas while fishing off the flying-jib 
boom. Sighted a huge whale this morning. Heavy swell 
keeps up all the time and makes life on hoard anything but 
pleasant. Our sails and running rigging are in a bad way. 
Lat. 4° 23' S., I .ong. 93° 12' W. at meridian. 

June ti : Opened with light variable breezes which 
freshened towards evening. Went out in the skiff this morning 
with Beck shooting birds. Quite a number of shearwaters 
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and petrels about. Williams went fishing off the flying- jib 
boom and caught several fine bonitas. We find them quite a 
help to our bill of fare. Lat. 3° 42' S., Long. 92° 22' W. at 
meridian. A little northerly made during the last 24 hours. 

June 12: Opened with light breeze from the southeast and 
then turned calm. Williams caught some more bonitas this 
morning. Members of the expedition variously employed 
mending shoes, clothes, etc. At 5 : 00 P. M. we lowered the 
mainsail for repairs, also hauled down the head sails and 
clewed up the gaff topsail. Lat. 3° 07' S., by observation, 
Long. 91 ° 29' W. by dead reckoning at meridian. 

June /j: Opened with light southeast winds, increasing 
towards evening. Swell moderating to some extent. Nelson 
busy painting the skiff and Hunter and I made a new piece of 
pipe for the galley smokestack. Fresh bonita for dinner is 
the only good thing which comes to us in these days of calms. 
Lat. 2° 39' S., by observation. Long. 90° 58' W< by dead 
reckoning at meridian. 

June 14: Opened with light southeast winds and moderate 
swell from the E.SE. This morning sighted a frigate-bird, a 
booby, and an albatross. At 10: 00 A. M. the schooner was 
put on the port tack and we made about E. by N. Nelson and 
Ochsner busy repairing and painting the skiff. Beck and I 
went out in the ship's boat shooting birds. Towards evening, 
the sky clouded up and we had a few drizzles. At sundown it 
turned calm and remained so throughout the night. We are 
now over a hundred miles south of Hood Island. Lat. 2° 22' 
S., Long. 90° 46' W. at meridian. 

June 15: Opened with light breezes and calms. Williams 
caught another bonita this morning. At 5 : 00 P. M. we 
lowered the mainstail for repairs, hauled down the head sails 
and clewed up the gaff-topsail. All hands, except Nelson and 
myself, turned in, as the schooner was becalmed and had no 
steerageway. We turned to and repaired the mainsail, finish- 
ing up the job at 10: 00 P. M. We turned all hands out at 
4: 00 A. M. to make sail. Still calm at daybreak with the cur- 
rent setting us to the westward. Lat. 2° 10' S., Long. 90° 43' 
W. at meridian. 
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June 16 : Opened with dead calm. At 10:30 A. M. a fine 
southeast breeze sprang up and sent us along at 5 knots, 
making about E. The wind died down in the afternoon and 
at 6 : 30 we were making E. by N. under a light breeze. Sky 
overcast and light showers during the evening. Some fine, 
large bonitas sighted this afternoon, but we failed to catch 
any. Lat. 2° 11' S., Long. 90° 53' W. at meridian. 

June ry: Opened with light easterly winds and calms. 
Tacked ship this morning, going on the port tack and making 
little better than S. l /> E. Sky overcast and threatening, but 
no rain. No birds or fish sighted today. The sails and 
running rigging are being badly worn by the long calm and 
heavy swells. Lat. 2° 41' S., Long. 91° 26' \V. at meridian. 

June 18 : Opened with dead calm and overcast sky. Heavy 
southeast swell running. At 11: 30 lowered the mainsail and 
hauled down head sails. Went out this morning in the ship's 
boat with Beck shooting birds, returning to the schooner at 
noon with some petrels and shearwaters. This afternoon 
helped Nelson repair the mainsail and gaff-topsail, the latter 
being badly torn. Hoisted the mainsail at 5 :00 P. M. in a 
dead calm. Current setting us southwest about one mile an 
hour. Lat. 3 y 10' S., Long. 91° 56' W. at meridian. 

June jq: Opened with light breeze and overcast sky. 
Making a little better than E. by N. Sighted a big school of 
dolphins just before daybreak. Nelson caught a bonita this 
morning, the first in a couple of days. At sunset the schooner 
was becalmed. We tacked ship twice during the day in order 
to take advantage of the catspaws, but we are not able to make 
any northing. Lat. 3° 0*4' S., Long. 91° 37' W. at meridian. 

June 20 : Opened with light unsteady winds and occasional 
rain squalls. A southeast wind, increasing towards noon, 
sent us along at 5 knots, making about E. by N. Williams 
caught a fine, large bonita, which we had for supper. At 5 : 00 
P. M. the schooner was logging seven knots. Lat. 2° 28' S., 
Long. 90° 58' W. at meridian. 

June 21 : Opened clear and cool with light southeast winds. 
Heavy swells from the southeast make the schooner roll con- 
siderably and damage our already worn out sails. Schooner 



118 CALI FOR XI A ACADEMY OF SC1EXCLS [Oc. Papirs 

1906 

making about four knots E. by N. We keep tacking the 
schooner to take advantage of the breeze. Lat. 2° 03' S., 
Long. 00° 31' W. at meridian. 

June 22 : Opened clear and cool with fair sailing breeze. 
Schooner logging about four knots and making E. by N. At 
6:00 A. M. Hood Island was sighted, bearing bv compass 
NE. by N. The breeze continued during the afternoon and 
raised our hope* of getting back to the island. At 5 : 45 P. M. 
we lowered the mainsail to repair a slight rip. Breeze still 
holding good at nightfall. 

June 2 $ : Opened with fine sailing breeze and at 7 : 30 wc 
were about eight miles off Hood Island. Great numbers of 
albatrosses, shearwaters, gulls and frigate-birds flew about 
the schooner as we skirted the south shore of the island. At 
2: 00 P. M. we rounded the northeast end and let go anchor 
in Gardner Bay. We had been 19 days at sea and were glad 
to get back where we could get to hunting on shore again. 
King and Williams helped Nelson unbend the mainsail and 
break out an old foresail to repair it. The rest of the party 
went ashore collecting, Ochsner going after some goats. Shoie 
party returned at 5:45, bringing a goat and a number of 
birds. Being Saturday night, the ornithologists skinned binU 
till late in the evening. Everybody glad to get a run ashore 
and get some fresh meat after our long sojourn south of the 
islands. Sky overcast and weather cool this evening. Most of 
us wearing coats or sweaters. 

June 2 f: Late breakfast, today being Sunday. Most of 
the party taking a run ashore. Ochsner and myself went after 
fresh meat and brought back two goats and 49 doves. Gifford 
and Williams went trapping birds, bringing back several mock- 
ingbirds. All hands aboard for supper at 6:30. Sky over- 
cast and weather warmer today. 

June 2 5 ; Nelson and Parker busy repairing the mainsail. 
Rest of party went down to the albatross colony. Great num- 
bers of albatrosses, many with young, were about the colony 
at this date. Early in the afternoon we started back for the 
schooner loaded down with albatrosses, frigate-birds, tropic- 
birds and boobies. Ornithologists making up for lost time 
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ami skinning birds far into the evening. Goat soup and dove 
pie for dinner. Weather partly cloudy with southeast winds. 
Occasional showers during the evening. 

June 26: Reck, Hunter, King and Gifford on board skinning 
birds. Rest of party ashore collecting, Williams bringing in 
three snakes and an owl. King and Hunter went ashore this 
afternoon and killed a couple of sea-lions for the hides. While 
Ochsner and 1 were chasing a goat we had wounded, we ran 
right over a small tortoise, the first living one found on Hood 
Island for many years, so we were quite elated over our find. 
We took turns at packing it out alive, as it was only a small 
one. XeRon and Parker still working repairing the mainsail. 
W arm and drizzly weather today. 

June 2~ ; Reck, King. Ochsner and mysef ashore in search 
of tortoise* Stewart and Williams went over to Gardner 
Island. Hunter on board, cleaning seal hides and skulls. King 
was the only successful tortoise hunter. He found a small 
female, which he packed down to the beach alive. The bird 
bodies thrown overboard by the ornithologists attracted a lot 
of sharks about the schooner and W illiams harpooned one, 
but it got loose from the harpoon and escaped. Skv overcast 
and weather somewhat sultry. 

June 2S . One year out from San Francisco today!! All 
hands. e:\cept Parker and Nelson, who are still working on the 
mainsail, ashore collecting, Ochsner \isiting Gardner Island. 
Ornithologists made another visit to the albatross colony, 
bringing back about 20 albatrosses as well as some frigate- 
birds, boobies and tropic-birds. One goat brought aboard for 
fresh meat. W arm and sultry weather with southeast winds 
throughout the day. 

June 20 . Ornithologists busy skinning albatrosses. King 
and 1 went inland after tortoises, but did not locate any. We 
had better luck with snakes, securing several. Ochsner killed 
three large sea-lions and he and Williams spent the day trying- 
out the fat. They managed to get about five gallons of oil. 
We find it good for oiling shoes and anything we have in the 
way of leather. The daily goat for the mess was brought on 
hoard by the shore party. Late supper this evening in order 
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to give the ornithologists a chance to finish up the birds. 
Cloudy weather with southerly winds. 

June 30 : Ochsner and Stewart, trying out seal fat. got 
about five more gallons of oil. Williams, King and myself 
inland after tortoises, but did not find any. We killed about 
30 doves and brought them back for the mess. Beck found a 
few remnants of tortoise bones near the top of the island, but 
saw no signs of living tortoises. Nelson and Parker working 
on the mainsail. Cloudy weather with southerly winds and 
some light rains during the early part of the evening. 

July 1 : Late breakfast, today being Sunday. I 11 the after- 
noon went ashore with Ochsner, King and Gifford to get some 
doves for the mess. We returned to the beach at 6:00 
o’clock, Ochsner and 1 with 25 doves and a goat and Gifford 
and King with 20 doves between them. Williams put a live 
mockingbird in the fore hold and the bird at once made itself 
at home and began to clean up some of the dermestes which 
infest the vessel. Late supper of doves, goat and pumpkin pie 
this evening. Occasional showers today. 

July 2 : All hands ashore for another day’s work on Hood 
before we sail. Beck ashore photographing and hunting for 
tortoises and a party visiting the albatross colony again. 
Nelson and Parker finished up their work and bent the main- 
sail this morning. While King and I were ashore getting a 
supply of cactus for the tortoises on board, we met Beck 
returning to the landing with a small, live tortoise, the third 
we have found on Hood. This afternoon a big tiger shark 
came up alongside the schooner and grabbed a goat hide which 
had been thrown overboard. Before turning in this evening, 
Williams bent a sharp hook, baited with a bird body, on to the 
end of a boat fall and let it stay overboard all night in hopes 
that the shark would come back and pay us another visit. A 
rather disagreeable day today, drizzly and windy. 

July 3 : All hands up early and we prepared to get under 
way. We found that a big shark had gotten hooked on the 
boat fall and. from the way it was twisted and turned, it 
looked as if the big fish had been struggling most of the night 
to free itself. Being too large to handle readily, a line was 
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made fast around its tail and we hoisted it on hoard with the 
winch. It measured 13 feet in length and its stomach was 
found to contain several bird bodies thrown overboard by the 
ornithologists. After cutting off the tail and taking the jaws 
out to dry, we heaved the remains overboard and got under 
way for Chatham Island with a fine sailing breeze from the 
southeast. At 3 : 30 P. M. we made up to the anchorage in 
W reck Bay, letting go anchor in five fathoms of water. Beck, 
Williams and Ochsner went ashore to take some turtle and 
goat meat to the plantation manager. At 7:30, Hunter and 
Stewart returned with a load of letters and papers and we 
learned for the first time some of the details of the San Fran- 
cisco fire and earthquake. Letters from home told us of our 
families being safe and everybody read papers till late in the 
evening. Cloudy weather and fresh southerly breeze through- 
out the day. 

July 4 : Hoisted our colors at eight bells in honor of In- 
dependence Day. Received visitors and read papers most of 
the day. We learned from Captain Levic, of the Chatham 
sloop, that some meat which Beck had ordered to be sent from 
San Francisco via Guayaquil had not arrived and that we 
could get nothing but dried meat at the latter port. This will 
make us short of meat on the homew ard voyage. Our visitors 
left the schooner late in the afternoon. Cloudy weather with 
fresh southerly breeze. 

July 5 : Ochsner went up to the hacienda to attend a 
wounded man who had accidentally been shot when one of the 
j>eons was trying to force a cartridge into a revolver. We 
learned later that some of the peons had stolen a revolver off 
of a visiting ship and had planned to kill the Governor. They 
had a few odd cartridges and it was while trying to find one 
that would fit the gun that the accident happened. The 
Governor and the plantation owner never go about unarmed. 
Williams, Stewart and Hunter went up to the hacienda with 
equipment and supplies to camp overnight in the interior. 
They secured the services of a negro guide and started off to 
explore some of the small crater lakes on the plateau near the 
summit of the island. The party had a rather w r et and 
miserable time of it and did not secure much in the wav of 
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specimens. Bird life seems to be rare at the higher elevations 
and there are no reptiles at all. Nelson sent down the main- 
topsail and worked on same all day. Cloudy weather most of 
the day with light southeast winds and a few showers. 

July 6: Went up to the hacienda and found Ochsner with 
his patient, who had a slight flesh wound, progressing satis- 
factorily. Party from the interior arrived at the hacienda 
about 5:00 P. M. Some of the Jamaican negroes brought us 
a lot of fine bananas, the first fresh fruit we have had for a 
long time. All hands made for the beach about 0 : 00 o’clock 
and arrived on board the schooner for late supper. Nelson 
finished working on the maintopsail today. Cloudy weather 
with fresh southeast winds and some showers. 

July 7 ; All hands ashore collecting. A new pipe for the 
galley stove, made by the blacksmith at the hacienda, was 
brought on board and fitted today. The Governor paid, us a 
visit this afternoon and some of the peons brought us down 
oranges and bananas. After supper, Williams and 1 went 
ashore collecting with a light and secured some lizards and 
insects. Nelson bent the maintopsail, cleaned off the water- 
line, and got the vessel ready for sea. Cloudy weather with 
southeasterly winds. 

July <5\* Late breakfast, today being Sunday. Many visitors 
on board and extra shoes and clothing from our personal be- 
longings were sold to some of the men from the hacienda. 
They are most anxious to get shoes and overalls. Captain 
Levic, of the Chatham sloop, presented us with five live 
chickens. A mockingbird, which we had on board, got into 
the lazaret, where it got mixed up in a pan of dough and sunk 
to the bottom in its struggles for freedom. Beck took our 
letters for home on shore after supper, as we hope to get 
under way early in the morning. At 10:00 o’clock this 
evening the sloop Josephine Cobos entered the bay and 
dropped anchor. Cloudy all day with fresh southerly breezes. 

July p; All hands turned out at 4: 15 and, after coffee, we 
weighed anchor and set sail for Barrington Island, getting 
under wav at 5 : 00 A. M. We had a light but lair breeze 
and made up to the anchorage off Barrington at 10:45, 
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letting go anchor in 15 fathoms of water. Our anchorage is 
off a nice, sandy beach with a great number of sea-lions 
scattered along it. Collecting parties landed at once. Hunter 
going after .some goats for fresh meat. Beck found some 
fragments of tortoise bones and Nelson a couple of old eggs 
buried in the earth. The iguana colony has evidently suf- 
fered from a visit made by the fishing sloop from Chatham, 
as the iguanas are quite scarce compared with the numbers 
found on our former visit. We are only able to secure a few 
this trip. All hands got back late this evening for 7 : 00 
o'clock supper. Had the chickens Captain Levic gave us for 
supper, the first we had tasted since leaving San Francisco. 
Weather cloudy with fresh S.SE. wind. A strong current 
sweeping around the end of the island keeps the schooner 
riding to a taut chain. 

July io: Brigantine A I elite sighted to the northward, 
probably bound for Vilamil. All hands ashore doing general 
collecting. Ochsner and King shot three goats, which are 
much poorer looking than those of Hood Island. We tried 
some land iguana for supper this evening, but it was not con- 
sidered a great success. All hands aboard for supper at 6: 00 
o'clock. Fresh winds from S.SE. and cloudy weather with 
showers during the morning. A somewhat heavy swell today 
and the schooner rolls considerably, 

July ij: All hands up for early breakfast. At 7: 15 we 
weighed anchor and set sail for Academy Bay, Indefatigable 
Island. Had a fair breeze and made up to the island at 11 : 30 
A. M. in working up to the anchorage under a very light 
breeze, we got in a little too close and touched on the sandy 
bottom. The kedge was put out and we hauled the schooner 
out a little, letting go anchor in 2 l / 2 fathoms of water. After 
lunch, Gifford started up for the green zone prepared to camp 
over night. Rest of the party collecting about the waterhole, 
washing clothes and doing odd jobs about the vessel. Took 
on one barrel of water this afternoon. Mosquitoes are some- 
what troublesome this evening. Partly cloudy with light 
southerly winds. 

July jj: Went up to the higher levels with Beck and King 
to look for tortoises. We found one good-sized male and 
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started skinning operations at once. Rest of the party, with 
the exception of Gifford and Williams, who went up towards 
the green zone, collecting about the beach. King and I got 
the tortoise skinned out about noon and, with the help of 
Beck, started packing it down to the coast. On the way down, 
we met Gifford and Williams, the latter helping us with the 
tortoise. We reached the landing at 6 : 00 P. M. Nelson took 
three barrels of water on board today. A few mosquitoes 
aboard this evening. Fine weather with light southeast winds. 

July 13: After breakfast, shore party landed to gather up 
washing and shoot a few birds, returning to the schooner at 
9 : 00 o'clock. We then hove short and hoisted the sails wait- 
ing for a chance to get to sea, as the wind was very light. A 
little later the anchor was hoisted, but, as the breeze was too 
light to give steerage way and the schooner was drifting dan- 
gerously close to a reef, it was let go again. Put out the 
kedge and hauled the schooner away from the reef, letting go 
anchor again. We then lowered the ship’s boat and hove up 
anchor. With six men in the boat, we tried to swing the 
schooner's head and tow her out towards the entrance of the 
bay, but could make no headway, so let go anchor again. 
After lunch we made two hauls with the kedge, but. as there 
was not enough wind for steerageway, the anchor was let go, 
the schooner being about *4 of a mile from the anchorage. 
No wind up till sundown, so after supper we lowered the 
sails and made them fast. Everybody taking a rest after a 
day with the anchor and kedge. Dead calm at nightfall. 

July 14: All hands turned out early. Dead calm with sky 
overcast. Beck and Williams went ashore for a couple of 
hours. King holding the skiff for them. Another party landed 
after lunch, keeping close to the beach in case a breeze came 
up. At nightfall it was still dead calm. A little warbler that 
flew on board this morning is still with us and has taken up 
its abode in the cabin. 

July 1 5; Still calm. The little warbler that came aboard 
yesterday is making itself quite at home and flying about the 
cabin. During meal times it hops about the table gathering up 
the crumbs of bread. Beck and Gifford went ashore this 
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morning for a short time. Calm and partly cloudy at night- 
fall. 

July 1 6 : Dead calm and clear, warm day. Beck, Nelson 
and myself put off in the skiff and visited a large lagoon at the 
head of the bay to get some turtles. With our patent turtle 
hook, we managed to get eleven fine, large ones. Later in the 
afternoon Nelson and Ochsner went in at a good low tide and 
got a lot of crayfish, which the cook made into salad for 
supper. In the evening, Hunter, W illiams and myself landed 
at the waterhole to hunt. We got several owls and rats, the 
rats going into a baited trap as we stood with a light shining 
on it. W'e returned to the schooner at 10: 00 P. M. and found 
Nelson in the galley cooking his third installment of crayfish. 

July lj: Landing party went over to the lagoon we visited 
yesterday and returned about 5 : 00 o’clock. After supper, 
Hunter went ashore to stay for the night and collect rats and 
owls. Still waiting for a breeze. 

July 18 : Sky overcast and very light breeze. Party went 
ashore in ship’s boat to help Hunter launch the skiff, it being 
a very low tide. At 8 :00 A. M. hoisted sails and weighed 
anchor. W e tried to beat out of the bay, but the breeze died 
down and the anchor was let go. At 10:00 A. M. we tried 
once more with a very light breeze, but could make no head- 
way. The schooner drifted too close inshore for safety, so 
we hauled off with the kedge, letting go anchor at 12:15 in 
nine fathoms of water. Made sails fast during the afternoon. 
Beck and Nelson went out in the skiff to shoot birds, and King 
and I skinned turtles. Sky cloudy w ith occasional light airs. 

July Jp: Fine, clear morning. A shore party wdiich landed 
at the lagoon to forage for the mess returned at noon with a 
turtle, two fish and a few doves. In the afternoon another 
party w f ent ashore after doves and got about 35, making 67 
all together. At 2: 00 P. M. all hands were recalled on board, 
sails hoisted and anchor weighed in another attempt to get to 
sea. The breeze w r as too light for steerage way and at 3 : 00 
P. M. anchor was let go and sails made fast. W r eather calm 
and clear at nightfall. 
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July 20 : All hands up for early breakfast. At 7 : 00 A. M. 
hoisted sails and weighed anchor. Made several tacks to get 
outside where we could pick up the breeze. It took an hour 
or more to get clear of the bay, and, with a moderate south- 
east breeze, we sailed westward along the coast of Indefa- 
tigable. Nelson and I now prepared to leave the schooner in 
the ship's boat and make a trip to Vilamil for the purpose of 
purchasing some atoyas, our stock of which was running low. 
We rigged up a box of sand for making a fire to heat coffee, 
and, with provisions, bedding and water, left the schooner at 
the southerly point of the island and watched her disappear to 
the northward as she sailed wing and wing before a fine, fresh 
breeze. The schooner anchored in a small cove before reach- 
ing Conway Bay, a cove described to us by Captain Levic and 
said to be the one from which the trail to the old settlement 
in the interior started. With a good sailing breeze. Nelson 
and I, in the ship’s boat, set our course for Vilamil, 
south Albemarle. We stood watch and watch at the tiller, 
making fine time towards our destination. We reached the 
Albemarle coast at 7 :00 P. M. just as it was turning dusk 
and a little too late to find the small boat entrance through the 
reef. We anchored just outside the breaker line and spent a 
rather watchful night, as we were not sure of our exact 
position 

July 2i : At daybreak we sailed through a narrow' passage 
in the reef and up to the settlement, being greeted by Don 
Antonio Gil, who w r as much surprised at our arrival, nobody 
having sighted our boat. We found out that we had to wait 
till the following day, as there w r ere not enough atoyas at the 
settlement to supply our demands. A messenger was imme- 
diately despatched to Santo Tomas with an order to bring 
some down. Don Antonio was much elated over our arrival 
and informed us that we were just in time to attend the 
christening of a baby whom Herr Brugerniann, the German 
bookkeeper for Don Antonio, was chosen to be the godfather 
of. From Don Antonio we understood that the event was 
to be quite an affair with a banquet and dance to follow. 
Nelson and I visited our various friends about the settlement 
and early in the evening Don Antonio notified us that the 
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great event was about to take place. We were ushered into 
a room where about fifteen guests were seated about a table 
and partook of a dinner of beef, rice, wine and bread, baked 
especially for the occasion. Music was furnished by one of 
the natives playing on a guitar made by the local blacksmith 
out of discarded oil tins. After dinner, the floor was cleared 
and the infant brought in to be baptized. Herr Brugermann 
performed the ceremony with much gusto and one of the 
guests yelled: "Viva la Padrino,” which meant that the said 
godfather was to pass around some wine. The baby w r as 
rushed out of the way and the wine passed around while the 
dancing began. This order of ceremonies was continued till 
late in the evening, the orders for wine coming so thick and 
fast the supply gave out. When the fiesta ended. Nelson and 
1 retired to the boat and turned in. While we were on our 
voyage to Albemarle, the party aboard the schooner made a 
trip inland, carrying water, provisions and camp gear to last 
two or three days. Leaving the schooner on the morning of 
the 21st, they found the old trail leading up to the former 
settlement, as described by Captain Levic, and made camp the 
same evening on the edge of the green zone. Conditions here 
were found to be quite different from those on the south side 
of the island, there being no nettles and morning-glory vines, 
but many large trees. While the party was spending its first 
night in camp, many shearwaters were heard passing over 
and giving their peculiar cackling cry as they flew to and fro 
from their burrows on the mountain side. 

July 22 : Nelson and I turned out bright and early to await 
the arrival of the peon with the atoyas. He arrived about 
noon time and, after loading our boat and bidding adieu to 
Don Antonio, we started on our return journey to the 
schooner. Making a safe exit through the boat passage in the 
reef, we found a strong current against us, so that we were 
not able to make our course. We therefore tacked out to 
Brattle Island and at 11 : 00 P. M. anchored close to the shore 
under the lee of it. Making a fire in the sand box, we heated 
some coffee, which, with some beans and hardtack, consti- 
tuted our supper. Rolling up in our blankets, we went to 
sleep awaiting the morning breeze. The shore party on Inde- 
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fatigable was spending its second night in the interior, camped 
high up in the green zone. Early in the morning they con- 
tinued their journey upward, having some difficulty keeping 
the trail. It became indistinct as they went upward and was 
often lost. At times it was found again only with the great- 
est difficulty and after much searching. The remains of an 
old camp were found, as well as some broken bottles and old 
tortoise bones. A shower of rain passed over the island early 
in the morning and soaked everybody to the skin. At noon, 
a halt was made by a lemon tree alongside the trail and well 
loaded down with fruit. By chopping into an old tree, enough 
dry wood was secured to build a fire and cook a meal. At 
this elevation there are many line, large trees and an atoya 
plant was discovered, which led the party to believe they were 
not far from the site of the old settlement. Williams climbed 
up a tree to take an observation and saw* in the distance a 
patch of banana trees and what looked to be a small grove of 
orange trees between two small peaks covered with a growth 
of agave. There also appeared to be a small crater which 
might have enclosed the lake Captain Levic spoke of as being 
on the island. At the highest point reached, Beck found a 
shearwater’s burrow' containing a bird and one egg. As fur- 
ther progress was impossible on account of the shortage of 
provisions, the party started down again, making for their 
former camp, which was reached at 4: 00 o’clock in the after- 
noon. A drizzle kept up most of the night to make things 
more interesting. 

July 23 : Shore party turned out early and staited for the 
coast, the drizzle still continuing and wetting everybody 
through to the skin. When the lower levels w r ere reached, the 
doves became abundant and many were secured for food. 
About fifty were killed and fried in skillets brought along in 
hopes the party would get some chickens, which w r ere reported 
to be about the site of the old settlement. After lunch, the 
downward journey was continued and doves picked up along 
the way for fresh meat for the mess on board the schooner. 
By the time the shore was reached, the party had about 100 
doves. Hunter and Beck killing most of them with sticks. 
White, Ochsner and King were found on the beach picking 
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cloves, they having 1 killed another hundred or so The shore 
party turned in early this evening, being well tired out from 
their journey inland. At daybreak Nelson awoke half frozen 
and, arousing me, informed me that T had pulled all the 
blankets off of him during the night. After a 7:00 o'clock 
breakfast of hardtack and coffee, we got under way for Inde- 
fatigable Island. We had a light breeze from the S.SE., which 
increased some during the day, and we shaped our course to the 
southward of Nameless Island Nelson and I took turns at 
the tiller tluoughout the da\ and at 7:30 P. M. we passed 
Nameless Island, making the coast of Indefatigable an hour 
later. We then sailed northward, keeping a lookout for the 
anchor light of the schooner. We sighted it about three miles 
to the southward of Eden Island and came up to her at 10: 00 
P. M.. finding all well on board. After relating our experi- 
ences, we turned in to a more comfortable hunk than we had 
in the crowded quarters of our 17-foot boat 

July j.f: All hands turned out earls and most of us went 
ashore for more do\es. returning at X: 30 with about 200 We 
then weighed anchor and set sail for Daphne Island. Pass- 
ing Eden Island, we hove the schooner to. and Nelson, Clif- 
ford and myself pulled in with the skiff and took six turtles 
off of the beach ('ontintiing on our journey, we passed CJuy 
Fawkes Island and (\>nwn\ Pay. The wind failed shortly 
afterwards and, being unable to make Daphne, we set our 
course for the north coast of Indefatigable, anchoring at 6: 00 
P M. in 5 fathoms of water, with Daphne Nland hearing by 
compass NW by X. Do\es every meal now, the cook making 
a big pie of them and baking it in the didipun. Partly cloud} 
during the day with fresh, southerly winds during the 
morning, turning to calm in the afternoon 

July 2$: Pine, bright morning with fair breeze Beck, Clif- 
ford and Nelson went to Daphne Island in the ship's boat, re- 
turning at noon with an assortment of land birds. Rest of 
party collecting about the \ icinity of the anchorage At 3:00 
P. M. w t c weighed anchor and shaped our course for South 
Seymour Island, where we arrived at 4:45 P. M.. letting go 
anchor in four fathoms of water off a long sand beach. Nelson, 
Ochsner, Clifford and myself went ashore to get some goats 


February 14, l^.U 
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for the mess. We returned to the schooner at 6 : 00 o'clock, 
having killed and skinned four, which we turned over to the 
cook. Partly cloudy with light variable winds. 

July 26 : Landing party ashore for general collecting. King 
and 1 collected a number of land iguanas, which are quite com- 
mon here. Nelson and Ochsner shot two more goats for the 
mess and captured two alive, Beck intending to take them over 
to James Island and turn them loose. All hands aboard for 
6 : 00 o’clock supper. Slightly cloudy with light variable winds 
and calms. 

July 2 ? : All hands up for early breakfast. At 7 : 00 A. M 
we weighed anchor and set sail for the north side of Janies 
Island. By 8 : 00 o’clock the wind died down and the schooner 
lay becalmed Towards noon a light breeze sprang up and at 
1 : 30 P. M. we passed Sullivan Bay, heaving to off Bartholo- 
mew Island. A landing party spent a short time here and we 
got under way again. At 6:35 P. M. we let go anchor in 
four fathoms of water just to the southward of Sullivan Bay, 
Daphne Island bearing SE. by E from the anchorage. The 
two goats we had on board both died from eating cotton and 
arsenic. 

July 28 : Beck, King and myself in after tortoises, the rest 
of the party collecting about the coast. King and T found 
some old bones and Beck some recent signs, but no living tor- 
toises. Just to the northeastward of our anchorage, a fine 
lagoon extends inland for some distance. Several flamingos 
and some ducks were discovered on it and promptly gathered 
in. One flamingo was captured alive and brought on board. 
Cloudy weather with fresh southeast winds. 

July 21 ): Late breakfast, today being Sunday. All hands 
preparing for work ashore, mending clothes, shoes, etc. Din- 
ner at 3 : 30 P. M. consisting of duck, curry and rice, roast 
flamingo and pumpkin pie. Ochsner entertained us this 
evening bv giving us several musical numbers on his flute. 
Overcast sk\ with fresh southeast winds throughout the day. 

July jo: All hands turned out early. Started inland with 
Iteck and King on a tortoise hunt. The country here is the 
roughest we have vet encountered The lava flows are com- 
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parativelv recent and sunie de\oid of any vegetation what- 
ever. Having found fresh tortoise signs, Beck and King con- 
tinued inland to camp for the night, while 1 returned to the 
coast. Gifford and Nelson visited Bartholomew Island, the 
rest of the party collecting about the vicinity of the anchorage. 
Hunter and Williams made a night trip to a nearby lagoon, 
but met with poor success. Only one rat was taken and no 
owls nor bats were seen. Practically no insects came to light. 
Partly cloudy with fresh S.SE. winds. 

July yj : All hands turned out early this morning. At 5 : (X*) 
o'clock we set sails and weighed anchor to shift the schooner's 
l>erth to the lee of a small reef so as to escape some of the swell. 
We dropped anchor again at f>:30 in five fathoms of water. 
The schooner now rides more easily and the anchorage is 
much better. I started inland right after breakfast to pick up 
Beck and King and see what they had found Locating the 
camp about five milei* from the coast. I found King cooking 
breakfast and he informed me that Beck had found two large 
male tortoises a little further up the hill. King had one partly 
skinned out, so I helped him finish it and pack it back to camp. 
Beck was off towards the main mountain hunting for more 
Nelson took the ship's boat and cruised along the coast to the 
westward, making landings at several places. lie tailed to 
find any signs of tortoises. Partly cloudv with fresh south- 
east winds throughout the day. 

August /. After breakfast, a shore part\ started inland to 
help pack out tortoises. King and I started for the coast with 
a large male tortoise, expecting to meet the shore party and 
get help from them. Owing to a misunderstanding in regard 
to directions, they passed its on the wa\ without ever seeing 
us. They reached our camp early in the afternoon and, seeing 
no signs of us, started hack for the coast. In the meanwhile. 
King and I were making the best of a heavy load over rough 
country and our shoulders were getting so sore, packing be- 
came difficult. W e kept going as best w e could till about 5 : 00 
o'clock in the afternoon, when our shoulders were becoming 
blistered and raw so that we could not hold the tortoise pole 
on them any longer. As it was getting late, we left the tor- 
toise on the trail and made for the beach so as to reach it 
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before dark. The shore party, following our trail back, came 
across the tortoise and packed it the rest of the way out, get- 
ting down to the beach just before it got too dark to travel 
in safety. Being very low tide, our skiff was left high and 
dry up a lagoon in which we landed, so Nelson came in with 
the ship’s boat and picked us up. During the day Beck found 
a couple of more tortoises and returned to camp. King and I 
plastered up our shoulders with cocoa butter and bandages to 
help get them in trim for the next tortoise to be packed out. 
We find the tortoises of James Island very fat and with very 
thick shells. Fine weather with fresh S.SE. winds. 

August 2: With Hunter, Ochsner and King started inland 
for our camp. We reached there about noon and met Beck, 
who informed us he had found two more tortoises. He guided 
us to these two and we skinned them both out and packed them 
back to camp. Nelson and Gifford made another visit to Bar- 
tholomew Island in the ship's boat. Partly cloudly with fresh 
S.SE. winds. 

August In camp with Hunter. Ochsner. King and Reck. 
We turned out early this morning to skin the tortoises already 
found and get them back to camp. Stewart and Williams came 
to camp to help pack down to the coast. We got two tortoises 
back to camp this evening, and King, who acted as camp cook, 
prepared a dinner of atoyas and tortoise liver. Having ar- 
ranged with the schooner to signal them at a certain time after 
dark so those on board could locate our camp, we climbed a 
small hill and set fire to the spines of a few cacti. They 
flared up quickly as the fire climbed towards the tops and the 
schooner immediately answered us with the turpentine torch. 
All hands turned in early so as to get rested up for tomor- 
row's pack. Fresh S.SE. winds during the morning, hauling 
to the westward in the afternoon. 

August 4: After a breakfast of hardtack, tortoise liver and 
atoyas, we started for the coast, packing our tortoises and 
camp equipment. We took the trip in easy stages, relaying 
each other on the heaviest tortoise. Arriving at the beach at 
6:00 o'clock, we met Nelson, who came in with the ship’s 
boat to pick us up. All hands aboard for supper this evening. 
Most of us slept on deck, as Nelson had fumigated the cabin. 
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Fine weather with light S.SE. winds, hauling to NW. in the 
afternoon. 

August 5 ; All hands up for late breakfast, today being 
Sunday. At 9:00 A. M. Nelson opened up the hatches and 
found quite an assortment of dead flies, cockroaches and der- 
niestes. Everybody resting after the hard grind of yesterday. 
Fresh S.SE. winds during the day. 

August 6: All hands up for early breakfast and at 7 : 00 
A. M. we weighed anchor, shaping our course for James Bay. 
Had light, unsteady southeast winds during the forenoon till 
11:00 o’clock, when we got from under the lee of the island. 
We then got a fresh S.SE. breeze and made three tacks to 
work into James Bay. We made up to the anchorage at 2 : 30 
P. M. and let go anchor in six fathoms of water. The island 
appears to be very dry compared to our first visit and most of 
the trees are leafless. Beck went up country to camp over 
night and Nelson went ashore after pigs. He returned late 
in the afternoon, not having found any. Fine weather and 
clear sky throughout the day. 

August 7 ; All hands up for 3:30 breakfast so that those 
of the shore party who are going inland can get an early start. 
Hunter, Ochsner, Stewart. King and Nelson started for the 
interior, Nelson leaving the party about the edge of the green 
zone, to go on a pig limit. Williams and I went part way up 
the mountain, returning to the schooner for supper. As we 
were nearing the coa>t on the return journey, we met Beck 
on the way back from his over-night camp, and also Nelson, 
who was carrying the hind quarters of a pig he had killed. 
Gifford collected several flamingos today ami we had them 
fried for supper. Very little surf on the beach this time and 
we have no difficulty landing and getting off like we did on 
our first visit here. Cloudy and drizzly most of the day with 
S.SE. winds. 

August 8: Early breakfast again this morning, lop of 
the island obscured in the mist. Williams and I worked about 
the vicinity of the bay. Doves being quite plentiful, we 
brought a frying pan ashore so we could have some for lunch. 
We killed a couple of dozen and, with a can of fruit, had a 
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luscious meal. At (>:00 o'clock the campers arrived from 
above, reporting that they heard numbers of shearwaters dur- 
ing the night and saw many wild burros and pigs. Nelson 
shot another pig today. All hands aboard for supper. Cloudy 
weather with a light rain during the early morning. Fresh 
S.S F. winds. 

August o: All hands up for early breakfast. Heck, Hunter, 
Gifford and W illiams went ashore for half an hour At 7 : 43 
we hove short and set sails. Got under way at 8:00 o’clock, 
shaping our course for Cowley Mountain. We made three 
tacks under the lee of James, the wind being rather light up 
to 0: 30. when it set in fresli from the S.SF and the schooner 
was hauled close to the wind. This morning we shifted bow 
anchors to opposite sides, the starboard chain having several 
bad links in it and the port anchor being too hca*v for ordi- 
nary use. We arrived off the coast of Albemarle about 1 43 
P. M. and took in the gaff-topsail and fhmg-jib. \s we 
neared the \ icinitv of the anchorage, the schooner made con - 
siderable leevvav , and Nelson, who was standing b\ the 
anchor, called to the navigator that wc were getting dan- 
gerously close to a reef. Looking to leewaid, the navigator 
saw we were almost upon it and gave the order to put the 
helm hard down. In his excitement, he neglected to u>c the 
cross-tackle to haul the main boom to windward and the 
schooner missed stays, drifting closer on to the reef Finding 
the schooner would not come about, the anchor was let go just 
as she struck the rocks and worked herself on to a rocky ledge. 
The sails were immediately lowered, and, as the sea was cjuite 
choppv , she pounded some. The chain being short, she did 
not hold well and the boat was at once lowered and the kedge 
run out with a hawser through the stern chock. By heaving 
on the hawser and paying out on the anchor chain, the 
schooner cleared with the rising tide and we savv pieces of the 
shoe on the keel floating away. Heaving short on the haw.ser, 
we got both boats to w 7 ork and picked up the anchor and hove 
in the chain. Hauling out to the kedge. we let go anchor 
again. In trying to break out the kedge, the hawser parted 
and we lost it. The sails were then hoisted and, weighing 
anchor, w'e got under way again, making short tacks to get 
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off shore. Standing in again, we let go anchor in three 
fathoms of water. The schooner was immediately examined 
for leaks, but the loss of part of the shoe on the keel and the 
kedge was the worst that happened. Cowley Island bears NE. 
l /2 E. magnetic from our anchorage. The reef <we struck is 
about one-half a mile to the N.NW. 

August io: All hands up bright and early, and, after much 
discussion over yesterday's affair. Beck suspended the navi- 
gator from further duty and appointed Nelson to take his 
place. Being short a man to take the deck, I am to stand 
watch and watch with Nelson. The charts chronometer, etc., 
were removed from the possession of the navigator and he is 
now' super-cargo This morning, t lie ship's boat was put out 
and Nelson made a search for the kedge. but was unable to 
locate it Soundings taking around the schooner show only 
two fathoms of water and the anchorage is none too safe. 
Beck, King and myself started up the mountain prepared to 
camj) over night and make a search for tortoises. On landing 
opposite our anchorage, we found a layer of pumice topping a 
small cliff and later found the pumice to extend 2,000 feet up 
the mountain. The ascent is very gradual for three miles or 
so and then becomes fairly steep The lower levels are very 
barren and sparsely spotted with cacti. When the 2,000- foot 
level is reached, lichen-covered trees are met with and much 
dried grass is in evidence This grass is over one's head and 
forms a cap about the crater, making it most difficult to reach, 
as the sharp edges of the grass cut like a razor. Finding our 
wav blocked by this heavy growth of grass, we turned hack 
and camped at the lower edge of it for the night. Partly 
cloudy today with light S.SE. winds. 

August ii : The three of us turned out early and, after a 
camp breakfast, started out in search of tortoises. Beck 
worked around the south side of the crater and found an old 
camp where about 70 tortoise skeletons were scattered about. 
King and J worked around to the northward, but found no 
recent signs of tortoises till we were on the way hack to the 
beach. \Ve were well below the grass belt when we ran on to 
a fresh sign and worked back and forth trying to pick up the 
tortoise, but could not locate it. We found out afterwards 
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that we were just below it, for, when Beck came down, he 
found a small tortoise a short distance from where we passed. 
Roughly skinning it out, he packed it down to the beach. King 
and 1 reaching the landing a short time ahead of him. Hunter 
spent last night ashore and got two rats and a couple of owls. 
Weather continues the same. 

August 13: Late breakfast, today being Sunday. King and 
1 finished skinning out the tortoise found yesterday. Mem- 
bers of the party variously employed in mending shoes, etc., 
and preparing to land on Cowley Island in the morning. Misty 
and cloudy with S.SE. winds. 

August J : j: All hands up for coffee at 5:30 A. M. At 
6:00 o’clock we set sails and weighed anchor, shaping our 
course for Cowley Island. At 7:00 o’clock Beck, Hunter, 
King and myself put off in the ship’s boat while the schooner 
beat to windward of the island. King held the boat while the 
rest of us landed. Cowley Island is a broken-down crater 
similar to Brattle, but much smaller. As it was early in the 
morning, there was nothing much about and only a few biids 
and lizards were collected. We got off the island at 9* 15, 
the schooner running down before the wind to pick us up. 
The course was then shaped for Duncan Island with a S.SE. 
wind. W e tacked ship at 11: 30 A. M. close to the south coast 
of Janies and tacked again at 2:45 P. M. off the coast of 
Albemarle. At 6:00 P. M. Jervis Island bore by compass 
W. Y> S. and Duncan SW. by S. )/> S. W e made several tacks 
during the first watch, the w ind being unsteady and light. At 
midnight Jerv is bore bv compass \V. .>4 N. and Duncan S. 
by W. Vi \Y. 

August 14 : backed ship twice in the middle watch. At 
6:00 A. M. Duncan fsland bore by compass SWA by S., dis- 
tant six miles. At 9 : 25 we made the anchorage at Duncan, 
letting go anchor in 9 y’ 2 fathoms of water. Landing party 
w r ent ashore at once, Beck and Hunter going in to camp over 
night. 1 went around to the northeast slope of the crater 
and collected a lot of lizards and a snake, the first one found 
on the island. Nelson caught five large barcalau and w r e had 
fresh fish for supper. Fine weather with fresh S.SF. winds. 
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August 75 ; Beck still ashore hunting for tortoises. King 
and I went down to the bottom of the crater and collected 
lizards most of the day. Beck found seven tortoises and, on 
the way back to the landing. King and I packed out three, one 
alive and two dead. All hands aboard by 7:00 o'clock for 
late supper. Cool and cloud}' with fresh S.SE. winds. 

August t6: All hands turned out at 5:00 A. M. We got 
under way at 0:00 o'clock with strong breeze from S. by E. 
At 7 : 30 we were close to the shore of Indefatigable and 
tacked ship, the wind hauling to S.SE. Weather foggy up 
till 10:00 o'clock, when it partly cleared. We made several 
short tacks off the coast of Indefatigable and at 10: 30 A. M. 
weathered Nameless Island and stood away on the port tack. 
The wind fell light during the afternoon and set us back 
towards Duncan. Tacked ship again at 4 : 30 P. M. At 6 : 00 
o'clock Cape Woodford bore by compass SW. *4 W. and East 
Crossman Island S. by W. *4 W. Tacked ship twice during 
the first watch. Weather set in hazy with light winds from 
S.SE. At midnight Nameless Island bore E. by compass, dis- 
tant four miles. 

August iy: Opened with light, unsteady winds and hazy 
weather. Made several tacks during the morning, but could 
make no progress against the current, which set us back on our 
loosing tack. At 12:20 P. M. we passed close under the lee 
of Nameless Island and stood in towards the coast of Indefa- 
tigable. During the afternoon, we made short tacks close to 
the Indefatigable coast and made about six miles to windward. 
At 0:00 P. M, East Crossman Island bore by compass SW. 
l / 2 \Y\, distant 15 miles. W eather continues cloudy with fresh 
S.SE. winds, getting light and unsteady towards evening. 

August /<V; Opened with foggy and misty weather with 
unsteady winds from S.SE. Moderate southerly swell. At 
0:00 A. M. East Crossman Island bore by compass SW. by 
W. and Nameless Island N. by E. Tacked ship about six 
times this morning to take advantage of the shift of wind. 
The fog lifted a little during the afternoon, but closed down 
again towards evening. At < > : 00 P. M. Nameless Island bore 
by compass N. >4 W . and East Crossman Island W. by S. 
j / S 
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August ip: Wind and weather unchanged during the 
night. The schooner was kept on the wind and at 6 : 00 A. M. 
East Crossman Island bore by compass SW. by W., distant 
eight miles. At 0 : 00 o’clock we made up to the island, when 
the wind failed us and we drifted off with the current. A 
fresh afternoon breeze coming up from the southeast, enabled 
us to make some headway, and at 3 : 00 P. M. we weathered 
the East Crossman, arriving at Vilamil at 7 : 00 P. M., too late 
to anchor back of the reef, so let go the anchor outside in nine 
fathoms of water. 

August 20 : All hands up for early breakfast and at 7 : 00 
o'clock we weighed anchor and made up to the anchorage, let- 
ting go anchor at 7:45 in three and one-half fathoms of 
water. Beck went ashore with landing party to arrange for 
getting some mules to make a pack train trip to the interior. 
After lunch, went out in the skiff with Nelson to take sound- 
ings, intending to move the schooner further in so as to get 
smooth water for cleaning sides and painting the waterline* 
Having found good, clear bottom with 14 feet of water at 
dead low tide, we hauled in a little further and dropped 
anchor. All those remaining on board the schooner turned to 
with brooms and scrapers, cleaning off the waterline and 
counter. Parker left the schooner this afternoon to stay 
ashore temporarily. Don Antonio is getting the pack animals 
mustered to take our trip to the interior We intend to visit 
the northern slopes of the mountain in search of some of the 
larger tortoises. 

August 2i : All hands turned out for early breakfast, the 
party for the interior going ashore with equipment ready to 
start up the mountain. Don Antonio informed us that the 
mules had not arrived as yet, so we waited about the settle- 
ment to see what the prospects of getting started were. Nelson 
and Gifford cleaned off the waterline on the starboard side of 
the schooner. ^\s no mules came down from Santo "Fomas, 
all hands and Herr Brugermann, the German bookkeeper, 
went on board the schooner for supper. Cloudy and misty 
most of the day. 

August 22 : The pack animals arrived last night and all 
hands, except White, Gifford and Nelson, went ashore inline- 
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diatelv after breakfast and attended to getting equipment 
packed on the mules. We used our blankets to put over the 
home-made riding saddles, but even with a double thickness 
of blankets, we found out afterwards that walking was a 
pleasure. A rawhide rope took the place of a bridle. We got 
off about 8 : 00 o’clock. Beck following shortly afterwards 
with the Indian in charge of the pack animals. The ascent 
was very gradual as we passed over the barren lava fields of 
the lowlands. About seven miles from the coast the green 
zone commenced and we entered a belt of fine, green trees 
covered with a heavy growth of lichens. Higher up, the trail 
opened up onto a good earth road, the forest became denser 
and a heavy fog shut down on us. We passed through some 
clearings where timber had been cut for making fences and 
buildings and through several small fields of sugar cane. As 
we neared Santa Tomas, the forest thinned out and we came 
onto open grass land and within sight of the settlement, which 
is just above the last of the trees. Santo Tomas consists of a 
few thatched huts and a couple of corrugated iron buildings. 
We were met by Senor Puga, the head man of the village, and 
escorted to the larger of the buildings, which was to be our 
headquarters while we worked about the mountain. We were 
then invited to a meal at Senor Puga’s house and arrived there 
just in time to see his wife chasing a pig from under the 
dining table. After a repast of beef, tortillas, syrup and rice, 
we returned to our headquarters to meet the pack train and 
get the animals unloaded. Nelson aboard the schooner clean- 
ing and painting, while Gifford is working about the lowlands. 

August 23 : All hands turned out for early breakfast at 
Senor Puga’s house. Coffee, chocolate, beef, rice, tortillas 
and syrup were served. After our repast. Beck, King and I 
got the pack train loaded and, with two Indians, started off 
for the top of the mountain, the rest of the party working 
about Santo Tomas. The natives have gathered quite a few 
tortoises for us and are packing them down to the coast by 
degrees. The pig pen adjoining our house has a number in it 
now awaiting transportation. As we left the settlement on our 
wav up the mountain, we passed through a great grassy area 
which runs clear to the rim of the crater, 3,150 feet above sea 
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level. We saw many medium-sized tortoises along the trail, 
but left them there, as we were after some of the larger ones. 
Hundreds of skeletons were scattered about, mostly due to the 
work of the oil hunters, the wild dogs being responsible for 
some. These can be readily distinguished by the carapace and 
plastron being intact. The natives cut the shell open with an 
ax, leaving it in small pieces. About noon we reached the top 
of the mountain in beautifully clear weather and had a mag- 
nificent view of the crater, some six or eight miles in diameter. 
The bottom has some small, brushy areas in it, but is mostly 
rough, black lava. A sulphur deposit at the northwest part of 
the rim is the only sign of activity, a small column of steam 
being visible. Passing over to the northwest side of the moun- 
tain, we descended onto a fiat at its base and pitched camp on 
the site of an old one used bv the oil hunters. We killed an 
ordinarv-sized tortoise near our camp and cut out the liver for 
supper. Many wild cattle and dogs about our camp, the latter 
coming very close to our tent and showing no signs of fear. 
On going back to skin out the tortoise we had removed the 
liver from, we found that one of our guides had cut a leg off 
of it for his supper, so we saved the skull only. While cook- 
ing supper this evening, we saw a pack of about 20 dogs bring 
down a big bull. The dogs surrounded the animal, running 
about in a circle as they closed in on him. and, when close 
enough up, some of the pack bit at his heels, while others went 
for his nose. Finally winding the bull, one or two of the dogs 
made a leap for his throat, when the bull went down, with 
them all piling on top of him. W e heard dogs barking about 
our camp all through the night and found that they had picked 
the bones of the tortoise w*e had killed, and even eaten some of 
the shell. 

August 24: Turned out early this morning and started off 
on a tortoise hunt, our guides taking us about a large flat 
where the oil hunters had killed off many large ones. We 
found several moderate-sized ones, but none of the real big 
fellows we were anxious to get. King and I skinned tortoises 
most of the day, w'hile Beck and the guides searched for more. 
The rest of the party still working about Santo Tomas. 
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August 25: Still in camp skinning’ tortoises, while Beck 
and the guides are exploring the surrounding country. We 
now have about eight moderate-sized tortoises ready to pack 
out. Beck returned to camp this evening with the informa- 
tion that they were unable to find any very large tortoises and 
so had decided to break camp and return to Santo Tomas. 

August 26: Turned out early and, after a breakfast of 
tortoise liver, hardtack and coffee, the guides packed the eight 
tortoises and camp equipment on the mules and we headed for 
Santo Tomas. About half way to the hacienda. King found 
a fairly large-sized tortoise, about as large as any we had 
found on the mountain, so we pushed on to the hacienda, 
planning on coming back on the morrow to skin it. We 
reached Santo Tomas late in the afternoon and found that the 
rest of the party had left for the coast. 

August 27: Started out early this morning with the two 
guides to skin and pack out the tortoise King discovered yes- 
terday. We had it skinned out shortly after noon and one of 
the Indians lashed it on the pack mule, when we made tracks 
for Santo Tomas, reaching it about 6:30 and finding that 
Beck had left for the coast. Ochsner, Stewart, Hunter, Gif- 
ford and Williams ha\e just arrived from below. 

August 2<S: With one of the Indians for a guide, we all 
started up for the summit to have a la^t look at the crater. 
Nobody but the botanist found much in the way of specimens. 
We saw a few' small tortoises, but did not take them. Wild 
cattle seem to be all about the grassy areas and the bark of the 
wild dogs is frequently heard as they gather in packs to hunt 
them. We returned to the hacienda for supper and all hands 
turned in early. 

August 2Q: Most of the party collecting about the haci- 
enda. King and Ochsner returned to the rim of the crater to 
examine some ditches they had discovered yesterday. There 
was so much fog covering the mountain top that they could 
not locate the spot, so returned to the hacienda. This evening 
a few cockfights were held for our amusement. Don Antonio, 
Herr Brugermann and all our party occupy the same room in 
our corrugated iron mansion. The former has a bed, Herr 
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Brugermann a hammock, and the rest of us occupy the floor. 
Plenty of rats running about the rafters in the night. No 
matter where we camp ashore, we have a plentiful supplv of 
them. 

August yo; Broke camp this morning and all hands, except 
blunter and Williams, rode down to the coast. We arrived 
early in the afternoon and found all well on hoard the 
schooner. 

August yj : King and 1 spent the day skinning tortoises 
brought down by the natives Rest of the party on board 
giving Nelson a hand to shift stores o\er to starboard in order 
to paint the waterline Nelson about finished painting the port 
side today. Fine weather with S.SF. winds. 

September i • King and I skinned tortoises all day. Rest 
of partx stowing stores and taking on water. Williams and 
Hunter returned from Santo Tomas this afternoon. The 
brigantine Coleta and the sloop Holland ra , both from Huaxa- 
cjuil, arrived today. The Coleta brought Don Antonio's 
father, who, on account of political troubles, had left Kctiador 
for the time being. \\ eather clouding up some this exening 

September 2 : All hands keeping the Sabbath today. Don 
Antonio, his father and Herr Rrugermann came on hoard for 
dinner at noon. They invited Us all to a supper and a dance 
this c\ cuing, it being a farewell party, as we do not expect to 
return to Vilamil after leaving this time Ml hands except the 
cook and myself went a si 10 re to attend the festivities. A six 
or seven-course dinner was given, with chicken, whiskev and 
wine included. Numerous toasts were drunk, and, after din- 
ner, the floor was cleared, violins and guitars broke out, and 
the ladies of the settlement appeared for the dance. Hunter 
and Ochsner performed a cake walk, much to the amusement 
of those present. The party lasted till 2:00 A. M. and all 
hands returned on board. Cloudy weather with occasional 
light show r ers during the day. 

September y : King and I skinned tortoises all dav. Took 
on board some more water today and dumped oxerboard some 
we had already received a couple of days ago, it being too 
salty and tasting of sulphur. The natives are bringing it in 
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on burros, but have to be watched closely, as they are inclined 
to get it from a waterhole close to the beach where it is salty 
and dirty instead of getting it further inland where they get 
the water for the settlement. Cloudy weather with occasional 
light showers. 

September Today wc took on hoard 35 live tortoises, 
several sacks of atovas and some more w r ater. Some of the 
party ashore doing their last collecting at Vilamil, as we expect 
to sail tomorrow. Cloudy weather, but no rain. 

September 5 ; Took on more water and provisions today. 
\ total of 1 />()<) gallons of water taken on for the homeward 
voyage. Parker, our former navigator, was offered his pas- 
sage back to Safi Francisco, but refused all aid and removed 
his effects from the vessel. I>y 3: 00 P. M. we were ready for 
sea, and, bidding farewell to Don Antonio and all our friends 
ashore, we weighed anchor and stood out of the harbor on the 
port tack, dipping our colors as we passed out from behind the 
leef and diaped our course for Chatham Island \t 5. 30 we 
tacked ship and at ( L* 00 P M. passed about one mile to the lee- 
ward of Prattle Island. Light southerly winds with partly 
cloudy weather, 

September 0: ( >pened with light southerly winds and partly 
cloudy sky The schooner stood on the starboard tack 
throughout the night, making K.SK. The wind freshened 
early in t lie morning and at 7*00 A. M. the northwest point 
of Charles Island bore by compass S.SW distant nine miles. 
Took several cross bearings during the day and found the 
schooner making good her course. At 7: 00 P. M. we picked 
up the Chatham light hearing K X K. Course was then set 
NIC until the light bore SK and wc picked up Dalrymple 
Kook and lacked ship. We stood into W reck Pa\ and at 
0 : 30 P. M we let go anchor in six fathoms about l'(M) vards 
off the wharf. Made sails fast and all hands turned in. 

September 7 . All hands turned out earlv Hunter, Peck. 
Ochsner and Williams went up to the hacienda for mail. Thev 
brought hack plentv of papers, but only four letters. Landing 
party ashore doing general collecting. Nelson and I rigged 
tip preventers on the jibstay, forestay and hobstay, the same 
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being partly rotten. All hands on board for supper, Williams 
returning on shore to do some night collecting. Partly cloudy 
with moderate southerly breeze. 

September 8 : Stewart and W illiams emptied out a tank of 
Albemarle water. Beck having decided to take on some here, 
as it is excellent drinking water. We took on some small 
stores and a keg of beef, sent by the American Consul at 
Guayaquil. King and 1 skinned tortoises all day. Nelson 
fumigated the cabin this evening and all hands slept on deck. 
Cloudy weather with fresh southerly winds. 

September p: Opened up the cabin at 7:00 A. M. and 
found that the sulphur had done its w r ork well, killing num- 
berless flies, bedbugs and cockroaches. As soon as the cabin 
was aired out sufficiently, the cook prepared breakfast. Many 
visitors aboard today looking over the schooner and our speci- 
mens. Fresh southerly breeze and somewhat misty this after- 
noon. We found our chronometer to be 39' 44" slow on 
G. M. T. at 4 : 00 P. M. 

September io: Took on board 400 gallons of water, hauled 
down by ox team from the hacienda. Beck had the vessel 
cleared for the return journey to San Francisco. The Gov- 
ernor requested Reck to take him and a party of three to 
Vilamil to interview Senor Gil Sr. It appears that he was 
exiled from Ecuador and was ordered to report to the Gover- 
nor at Chatham before going to Vilamil. This he failed to 
do and the Governor wanted to go over and see why. \t 
4:00 o’clock he arrived on board the schooner with a West 
Indian negro as interpreter, his secretary, and a soldier with a 
gun of the vintage of 1870. Some baggage and a saddle 
came on board later. At 4:30 we set .sails and weighed 
anchor. Clearing the reef at the entrance of the bay, we set 
course S\Y. by W. with fresh southerly breeze. The soldier 
proceeded to get sick at once, but His Excellency the Go\ernor 
was not effected in any way and at dinner time he stowed 
away enough food for a regiment. At midnight, Barrington 
Island bore by compass NE., distant eight miles. 

September n: Opened with light winds and hazy weather, 
clearing about nine o’clock. At noon we hove to off the boat 
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entrance through the reef opposite Vilamil; and Beck, Ochsner 
and King took the Governor and party ashore. As our guests 
had made such inroads on a box of oranges we had, forgetting 
that they had a sack full of their own, we “forgot” to put it 
into the boat with the rest of the baggage. While awaiting 
the return of the boat, we beat to windward of the reef, keep- 
ing a sharp lookout for it. At 4:00 o'clock the boat was 
sighted coming through the reef, so we ran down before the 
wind and picked it up. Our course was then shaped for 
Tower Island, taking our departure from a rock to the north- 
ward of Brattle Island with the intention of passing to the 
southward of Indefatigable. Had a fair breeze up to 1 1 : 00 
P, M., when it fell calm with misty weather. At midnight the 
Crossman Islands bore by compass NW. by W., distant eight 
miles. 

September ij: Opened with light airs and hazy weather. 
Schooner heading E, The wind freshened towards noon and 
weather cleared somewhat. Great numbers of phalaropes 
seen swimming about and many shearwaters and albatrosses 
circling about the schooner. At 6: (X) P. M. Barrington Island 
bore by compass E. by X., distant eight miles. The fog shut 
down on us at 0 : 00 o’clock and made navigating rather 
dangerous. 

September 13 : Weather foggy. At 12: 30 A. M. Barring- 
ton Island loomed through the haze dead ahead, the current 
setting us to the southward instead of to the northward as 
indicated on the chart. According to our reckoning, when I 
relieved Nelson at midnight we should have been past Bar- 
rington. On seeing it get so black ahead, I ran forward to 
take a look around and thought 1 could hear the sound of the 
surf. Shouting to Ochsner to throw the helm hard up, I ran 
aft to slack off the main sheet and put the schooner before the 
wind. Nelson was called, and, just as he reached the deck, the 
fog thinned somewhat and we could see Barrington Island 
close on our starboard beam. At 3 : 00 A. M. set course 
NE. by E. and at 4:00 A. M. the east end of Barrington 
bore by compass S.SE., distant four miles. At 8:00 o’clock 
set course for Tower Island and winged out the foresail. 
Schooner going before a stiff breeze and making line time. 
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Tower Island was sighted at 3:00 P. M. and at 5 : 00 P. M. 
the schooner was put on the starboard tack, as we were not 
able to make the anchorage by daylight. At 6 : 00 P. M. the 
island bore by compass NW. by N. % N., distant 14 miles. 
Hauled down the flying- jib and made it fast. Strong south- 
erly winds throughout the night and the schooner was kept 
close hauled, making a course E.SF. magnetic. 

September i{: Opened with fresh southerly winds and 
heavy sea. Tacked ship at 1:00 A. M. At 6:00 A. M. 
shaped course for Tower Island, sighting it at 8:30 bearing 
X.NW. \Ye made up to the south coast, passing by Darwin 
Bay (‘‘discovered by Beebe* ) as we had no desire to anchor 
on the weather side of the island, having had enough experi- 
ence in getting away from some of our other anchorages, 
when trying to beat against the wind. Sailing around to the 
northeast side, we lowered the ship’s boat and went in to take 
soundings and buoy an anchorage. Finding bottom at ten 
fathoms, the spot was buoyed and at 12 : 15 we let go anchor 
All hands, except King and myself, ashore for general collect- 
ing, returning at 5:30 P. M. Weather partly cloudy with 
light southerly breeze at sundown. 

September 15 : All hands ashore immediately after break- 
fast. Beck went over to the south side of the island and killed 
a fur seal, bringing back the skull and skin. Ochsner and I 
made a trip inland to the crater lake (“discovered by Dwight 
Franklin ”) 7 and found Stewart collecting about the rim of it 
After making a search for lizards and snakes and finding 
none, I left Ochsner and Stewart to explore the lake and re- 
turned to the coast to help King collect some sea iguanas, the 
only reptiles found on the island. Plenty of fine fish along 
the shores and Nelson caught several big barcalau. Light 
S.SE. winds and cloudy sky throughout the day. 

September 16 : Sunday morning and late breakfast. At 
10:00 A. M. we set sails and weighed anchor, shaping our 
course for Bindloe Island. We made up to the island at 4: (X) 
P. M. and lowered the boat to sound for an anchorage. Finding 

• Galapagos: World’s End, p. 311. Beck spenr some time in this bay on board 
the schooner Mary Sachs in 1902. 

T The Arcturus Adventure, fig. 67. 



No. 17] S LE VI. N — LOG OF THE SCHOONER " ACADEMY " J 47 

1906 

none on the east side, vve circled around to the northward and 
let go anchor off the north side in fathoms of water with 
rocky bottom. Abingdon Island bears by compass NW. x / 2 W. 

September T? : Shore party landed immediately after 
breakfast, pulling down the coast about a mile and a half 
from the anchorage where some soil reached dowm to the 
water’s edge. Collected with Williams most of the day and 
secured quite a lot of lizards. Deck went to the summit of the 
island and found a few small steam holes in action. Dindloe 
and Tower islands are quite uninteresting compared to some 
of the southern ones. Cowley, Tagus Cove, Banks Bay 
Mountain and the top of James Island in sight from our 
anchorage. Fine, clear evening with light southerly winds. 

September /S; Deck. Stewart and W illiams went ashore to 
collect about the anchorage and returned at 00 o’clock. Set 
sails and weighed anchor, shaping otir course for Abingdon 
inland, plainly visible from the anchorage. At 12:40 P. M. 
we made up to the south coast of the island and let go anchor 
in se\en fathoms of water. Cape Ibhetson bearing E. y* S., 
distant about SOU \ ards. Landing party went ashore at once. 
W e found fairly open country and good walking about the 
lower lex els Aboxe, we could see a brown and a green zone, 
reminding u> of Indefatigable, only on a smaller scale. 
Cloudy weather with light southerly w inds. We had to anchor 
on the weather side of the island, so have plenty of chain out. 
However, the wind and sea are both light and the schooner is 
riding easily. 

September iq; All hands turned out early so some of the 
landing party could get started for the top of the island. 
Ochsner, King, Williams and I started up for the green zone 
on a tortoise hunt. W r e just got to the edge of the green belt 
when we discovered fresh signs and, following up the trail, 
came upon a tortoise drinking water from a hole in the top 
of a large. Hat rock. King and I stopped and skinned out this 
tortoise, while Ochsner and Williams continued up the moun- 
tain. locating another tortoise just above us. They reached 
fairly near the top, finding a heavy growth of tree ferns, but 
no large trees. As visibility was poor on account of the fog, 
they had no view. On the northeast side of the summit, at 


February 14, 1931 
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the base of two small cones, vapour was seen rising from a 
hole in the lava and the ground about it was quite warm. 
Eating their lunch at this point, they came back down the trail 
and helped King and me pack out the tortoise we had skinned. 
We met Beck at the beach and he informed us he had found 
another tortoise just below the spot we had skinned out ours. 
Hunter camped near the green zone for the night to hunt 
owls and bats. Williams and I went ashore after supper to 
collect with his lantern till about 8:00 o’clock. Cloudy 
weather during the day with very light southerly winds. 

September >o: Ashore with King to skin and pack out the 
tortoise Ochsner and Williams found yesterday. Beck went 
back to the green zone to look for a tortoise he found the trail 
of yesterday. King and I had our tortoise skinned and down 
to the beach at 6:00 P. M. Nelson overhauled some of the 
rigging and set up the bobstay. Cloudy weather with light 
southerly winds. 

September 21 : King and I went tip the mountain to skin 
and pack out another tortoise found by Beck. We located it 
on the southern slope of the mountain a mile or so from the 
edge of the green zone. Beck found one more tortoise today, 
but said it was too far away to pack out, so left it. He 
brought out one skeleton which he found in a cave. King and 
I got our tortoise down to the beach at 5 : 30. Cloudy weather 
with light rains in the morning. 

September 22 : All hands ashore after breakfast. King 
and 1 gathered a lot of cactus for the live tortoises on board. 
The deck is crowded with them and w'e are skinning them as 
fast as possible. Foggy and rainy about the summit of the 
island today. Williams caught a good-sized barcalau while 
coming in with the boat to pick up the landing party. All 
hands on board for 6: 00 o’clock supper. 

September 23 : Breakfast at 7 : 00 o’clock. Beck went 
ashore to take some photographs and King and I went after 
more cactus for the tortoises. During the morning we had 
light southerly winds, which freshened towards 10: 00 o’clock, 
and at 1 1 : 00 o’clock we hoisted sails and weighed anchor. 
Made short tacks to the eastward till we cleared the shore. 
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The schooner was now put on the port tack and course set to 
the westward, towards Cape Chalmers, which we passed at 
1 : 00 P. M., shaping our course for Wennian Island. Cleared 
up decks as much as possible to make ready for sea. Unbent 
anchor chains and secured anchors. Fresh southerly breeze 
and the schooner is logging about eight knots. At 11:00 
P. M. sighted Wennian Island bearing NW., distant about six 
miles. Hauled the schooner on the wind so as to beat to wind- 
ward of the island during the night. 

September 2j: At 7 : 00 A. M. ran down before the wind 
and at 9: 00 A. M. hove to under the lee of Wennian Island. 
All hands, except White and Nelson, landed on the north 
slope in a small, sheltered cove. The island is a huge flat- 
topj>ed rock covered with a dense growth of low-growing 
Opuntia. The cactus made traveling somewhat difficult and 
most of our efforts were confined to collecting about the 
edges of the plateau, where there are a few clear spaces. 
Despite the fact that W ennian is merely an isolated rock, we 
found the little Calapagos dove quite plentiful, as well as some 
of the smaller land birds. The landing party was called off 
at 1:00 P. M. Quite a sea was running about the north 
point of the island and when we got clear from the shelter of 
the landing place we shipped green water into the boat. Dur- 
ing the afternoon we kept the schooner hove to on the port 
tack so as to run down to Culpepper Island in the morning. 
King and I skinned tortoises for the rest of the day. 

September 2$: At 3: 00 A. M. shaped course for Culpepper 
Island, heaving to under the lee of it at 10:00 A. M. We 
found Culpepper a most uninviting spot, being merely a fiat- 
topj>ed rock, considerably smaller than W r enman. There were 
numberless seabirds flying over the top of it. Put off in the 
skiff with Beck, Ochsner, Hunter and Williams to make a 
landing. This proved somewhat difficult owing to a choppy 
sea and the huge boulders which bordered a ledge we had to 
land on. W e succeeded in making a landing at the base of a 
cliff which towered some 500 feet above us. A few sea 
iguanas seemed to be the only inhabitants about this spot, the 
birds all being about the top of the rock. Several large 
sharks were seen close to the precipitous cliff near the ledge 
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we landed on. Finding the summit quite inaccessible, we 
gathered a few sea iguanas and shoved off for the schooner. 
This was our last landing on the Enchanted Isles. At 1 : 4a 
P. M. we shaped our course for Clarion Island, taking depar- 
ture from Culpepper hearing SE. magnetic, distant about one- 
half a mile. With a fresh S.SE. wind, we streamed the log, 
winged out the foresail and ran before the wind, bidding good- 
bye to the Galapagos on the first day of the passage back to 
San Francisco and the 455th day of the voyage. Weather 
cloudy with some fog and rain squalls towards ev ening. 

September 26 : Opened with strong breeze from S.SW 
At 10: CXI A. M. we hauled in the foresail owing to the shift 
of wind. Heavy southerly swell running and the schooner is 
logging nine knots. King and 1, with some assistance, busy 
skinning tortoises in order to clear up the decks before getting 
too far north. Eat. 5° 34' X., Long. 95° 27' \Y. at meridian 

September jy * Opened with fresh S.SW. winds and light 
rain squalls during the forenoon. Last night we had a shift 
of wind to the westward, accompanied by heavy rains. \t 
7 : 00 A. M. it hauled back to the SW. Heavy southerly 
swell continues During the mid watch the main lift strop 
carried away and was replaced this morning. Still busy skin- 
ning tortoises. The temperature and water are getting much 
warmer now and numbers of shearwaters are circling about 
the schooner. Lat. 7° 24' X., Long. 97° 48' W. at meridian. 

September 2 I V: Opened with strong breeze from the SW* 
accompanied bv heavy rain squalls Heavy southerly swell 
continues with occasional cross swell from the XW. We are 
rapidly approaching the doldrums At 5:00 o’clock this 
morning the forestaysail halyards and the gaff-topsail tack 
carried avvav. Same were repaired and sails set again bv 
0:30. Our noon observation showed a strong current setting 
us to the eastward. Tortoise skinning going on as usual and 
we are making some inroads on them Lat. 9° 22' X , Long 
98' 25' W. by dead reckoning at meridian. 

September 2Q: Opened with strong southerly winds and 
heavy rain squalls. Schooner pitching heavily and shipping 
some green water. A school of grampus passed close bv our 
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weather side and many dyingfish al>ont. The heavy squalls 
continuing at 4: 00 o'clock, we took in the flying- jib and gaff- 
topsail. Tortoise skinning discontinued today on account of 
bad weather. Lat. 9° 59' N., Long. 100° 25' W. at meridian. 

September yo; Opened with strong wind and heavy seas 
and squalls from the S.SW. At 1:00 P. M. took one reef in 
the fore and mainsails. Schooner logging nine knots at times. 
Sighted several turtles during the day. Sea quite choppy and 
no work done on the tortoises. Lat. ll c 05' 30" X., Long 
102° 09' \V at meridian. 

Och>bcr /. \\ ind moderated during the night and at 7 : 00 

V M. "hook the reef out of the foresail. Heavy swell from 
the S SW . still continues. Sk\ overcast, but no rain. Started 
skinning tortoises again Nelson ro\e new main throat- 
halyards t lii morning. Our long cruise and wear on the 
running rigging during the calms we went through amongst 
the islands, is beginning to he felt when we make any heavy 
weather Lat. 12 19' X . Long 104° 03' \Y. at meridian. 

October j' ( )peiied with strong winds and hcav\ sea from 
the S SW , the wind hauling to the SW during the morning. 
Took in the dting-jib at (> 09 A M. and the foresail at 9: On. 
Took one reef in the mainsail and carried it the rest of the 
day with the forestaj sail Main lift strop carried away dur- 
ing the nmlwatch and was replaced this morning Lat 14 u 
24' X.. Long. 100° 42' W. at meridian. 

Ortobet ; Opened with hear) winds and squalls. At 
5:00 P. M. put a double reef in the foresail and set same. 
Sea appears to he increasing and wind not quite so steady 
Karly this morning the schooner listed heavily to leeward, 
spilling a jug of molasses and a crate of onions over the cabin 
floor, together with some of Stewart s plants and what mess 
gear there was on the table. Lots of dishes broke. Xo at- 
tempt made to skin tortoises today, but all hands turned to and 
cleaned up the mess in the cabin. Pumped out considerable 
bilge water this evening. Lat 14 J 24' X" , Long. 107° 05' \Y. 
at meridian 

October j: Wind and sea went down during the night and 
this morning opened with light winds and calms. At o * 00 
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A. M. shook out the reefs in the fore and mainsails. At 
12:30 P. M. the leech on the mainsail carried away and the 
sail was lowered for repairs. Lowered head sails also and let 
the schooner go with the foresail alone. Fine afternoon, but 
rather sultry. Beck and Gifford went out in the skiff shoot- 
ing birds. King working on tortoises, while 1 am helping 
Nelson repair the mainsail. Lat. 14° 48' N., Long. 107° 02' 
\V. at meridian. 

October 5: Opened with light winds and calms. At 10: 00 
o'clock repairs on the mainsail were finished and all sails were 
set. The wind having hauled to the N\\\, we tacked ship and 
headed W. bv N. on the starboard tack. Beck out in the 
boat again shooting birds. King and 1 still 011 the tortoises, 
when not taking a turn at the wheel or taking the deck. Lat. 
14° 45' X., Long. 108° 30' \V. at meridian. 

October 6: Opened with light winds from the X.NW., 
falling to dead calm at 6 : 00 P. M. Lowered the foresail for 
repairs and set same at 10: 00 P. M. All hands skinning tor- 
toises when not otherwise occupied. Rather warm today and 
some of us sleeping on deck. Lat. 14° 38' N., Long 10 ( > 
12' W. at meridian. 

October 7; Opened with light breeze from the N\\\, calm- 
ing down towards evening. Moderate swell from the S. with 
small counter swell from the N.NE. Only a few birds seen 
about today. Lat. 14° 40' N., Long. 109° 26' \V. at meridian. 

October 8: Opened with light airs and calms, the schooner, 
at times, not having steerage-way. Considerable swell fiom 
the N\V. Beck went out shooting birds this morning. Kver\ - 
body, when not otherwise engaged, busy skinning tortoises. 
Lat. 14° 11' N., Long. 109° 38' \V. at meridian. 

October 9: No change in weather. We are taking advan- 
tage of the opportunity to get the decks cleared of tortoLes 
and all hands keep busy w T ith the skinning knives. The cur- 
rent set us back about five miles to the southward during the 
last 24 hours. Lat. 14° 26' X., Long. 109° 26' \V. at 
meridian. 

October 10: Opened with light winds and clear weather, 
the schooner having some steerage-way. Considerable swell 
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from the NW\ continues. Beck out in the boat shooting birds, 
while the rest of the party, who can be spared, are skinning 
tortoises. Nelson rigged a preventer on the forestay, the 
chain plates having pulled out. Williams sighted a couple of 
bonitas under the bow, but met with no success at fishing. 
Lat. 14° 36' 30" W, Long. 109° 42' W. at meridian. 

October n: Opened with light unsteady winds and fine 
weather, a couple of light rain squalls passing over us during 
the morning watch. W hile Williams was fishing off the fly- 
ing-jib boom, a booby lit on the spar within a couple of feet of 
him and was promptly grabbed by the neck and turned over to 
the ornithologists. Light winds most of the day, the schooner 
making about W. by N. Lat. 15° 16' N., Long. 110° 01' W\ 
at meridian. 

October ij: Opened with light airs and calms and moder- 
ate NW . swell. Skinning tortoises as fast as possible while 
the fine weather holds out. Six were skinned today. Some 
of us taking advantage of the spells of dead calm to go over 
the side for a swim. W ater fine and warm. Lat. 15° 36' N., 
Long. 1 KL 12 ' W\ at meridian. 

October /?; Opened with light airs and calms, the breeze 
freshening towards nightfall. Beck out in the boat this 
morning shooting birds. The last tortoise was skinned this 
morning. As soon as they soak for a couple of days we shall 
be able to knock down the pickle tubs and stow them away 
so we can have a clear deck. Lat. 15° 31' N., Long. 110° 43' 
W\ at meridian. 

October /_/; Opened with fair breeze and moderate sea. 
Schooner logging about four knots. Today, being Sunday, 
nothing but the running of the vessel attended to. W'e are not 
able to catch any fish at present and our diet of canned salmon 
and beans is getting a little irksome to some of the party. 
Boobies, shearwaters and tropic-birds observed today. Lat. 
15° 54' N., Long. 112° 08' W\ at meridian. 

October 75 ; Opened with fresh breeze and moderate swell. 
Schooner making about NW’. and logging five to six knots. 
According to our observations, a strong westerly current is 
running. King and Hunter knocked down the pickle tubs and 
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stowed them below. YYe now have a clear deck for running 
into the heavy NW. winds we might expect off the California 
coast at this time of year. Lat. 16° 25' N., Long. 113° 40' 
W. at meridian. 

October 16 : Opened with fresh breeze, which grew lighter 
towards evening. Moderate swell from the NW. At 5 : 00 
P. M. we put the schooner on the port tack, making about 
XE. by E. Our principal activities these days are running the 
schooner and shooting birds during periods of calms and light 
breezes. Lat. 16° 45' N., Long. 113° 09' W. at meridian. 

October ij: Opened with light northerly winds and smooth 
sea. At midnight tacked ship again and are now heading 
about W.NW., logging from two to four knots. Boobies, 
frigate-birds and flyingfish quite numerous about the schooner 
Lat. 16° 55'N., Long. 112° 55' W. at meridian. 

October 18 : Opened with light breeze and tine, clear 
weather. Some of us sleeping on deck at nights. Nelson and 
1 greased down the masts today. Mosquitoes, hatching out 
from the tank of water we got at Chatham Island, getting 
somewhat troublesome. We are still unable to catch anv fish 
and are going strong on the canned salmon and beans. Lat. 
17“ 10' 30" N., Long. 113° 27' W. at meridian. 

October so: Opened with light unsteady winds and calms. 
Small swell from the NW At 4:00 A. M. the wind fell to 
nearly calm and the schooner was put on the port tack until 
8:00 A. M., when the wind hauled back to the northward. 
Williams finally caught a bonita this afternoon, so we will 
ease off on the salmon for supper. Weather quite warm todav 
Lat. 17° 20' 30" N., Long. 114° 00' W. at meridian. 

October 20 : Opened with very light winds and fair 
weather. Swell from the NW. still continues. A few bonitas 
about the schooner today, but we failed to catch any. Clarion 
Island is not far off now, but as yet we have been unable to 
sight it. Nelson and J rove off a new mainsheet this after- 
noon. Schooner making about NW. and logging four knots. 
Lat. 17° 44' N., Long. 114° 58' W. at meridian. 

October 21 : Opened with light unsteady winds and cloudy 
weather. Tacked ship at 8:00 A. M. At 9:30 we sighted 
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Clarion Island from the crosstrees, bearing by compass N. by 
E., distant about 25 miles. At noon it bore X. J/> \V. mag- 
netic. The wind increased towards noon and a heavy swell 
set in. Eleck decided not to try and make Clarion, the object 
in sighting it being to get a check on our chronometer. The 
schooner was now put on the starboard tack and, passing to 
the southwestward of Clarion, the course was set for San 
Francisco Lat. 17° 53' X., Long. 114° 45' 30" W. at 
meridian. 

October 22 : Opened with fresh breeze and cloudy sky. We 
did not get a very good check on our chronometer, owing to 
hazy weather and uncertain latitude. Clarion was lost to view 
at 2 : 00 P. M. This morning we set up the port fore rigging 
and broke up the tortoise pen we had rigged abaft the fore- 
mast. '1'his evening we sighted great numbers of boobies 
heading in the direction of Clarion. Lat. 18° 16' X., Long. 
115 c 46' W. at meridian. 

October 21 : Opened with light airs and calms, a fresh 
breeze setting in later in the morning. A heavy rain shower, 
lasting about ten minutes, passed over 11 s as the breeze 
freshened up. C onsiderable swell from the X\Y. Set up the 
port main rigging this morning. One of the tortoises we have 
kept to bring back to San Francisco alive fell overboard and 
we had to put back to pick it up. W illiams and I put off in 
the ship’s boat to the rescue, but it leaked so badly we had to 
bail vigorously and make for the schooner. We took the boat 
in on deck for calking and sailed after the tortoise, picking it 
up with a boat hook. Current set us It) miles S\Y. by W r . 
true during the last 24 hours. Lat. PL X., Long. 116° 41' 
\V. at meridian. 

October 24: Opened with fresh breeze and cloudy weather, 
the wind getting lighter towards evening and the swell going 
down considerably. Many Hy ingfish about today. Schooner 
making about N\Y. and logging two to four knots. Ship’s boat 
being overhauled, calked and painted. Lat, PL 53' X., Long. 
118° 01' \V. at meridian. 

October 25: Opened with light winds and smooth sea. All 
hands busy scrubbing paintwork and getting ready to do some 
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painting about decks. Williams caught some bonitas this 
morning, much to the delight of Hunter, who has grown to 
hate the sight of a can of salmon, not to say anything of its 
contents. Lat. 20° 20' N., Long. 118° 44' W. at meridian. 

October 26 : Opened with fine, clear weather and smooth 
sea. Taking advantage of the fine weather to paint about 
decks. No fish sighted today and only one or two petrels seen. 
Schooner making about NW. bv W. and logging two to three 
knots. Ut 20° 37' N., Long. 119° 17' W. at meridian. 

October 2 7 ; Opened with fair breeze and clear weather. 
All hands busy painting. This evening we thought we sighted 
a sail to the westward, but could not make it out well enough 
to be certain. Lat. 21 ° 45' N., Long. 120° 32' 30" W. at 
meridian. 

October 28 : Today, being Sunday, no work outside, of 
standing watches being done. Fair breeze and smooth sea 
with sky somewhat overcast. Schooner making about X.XW. 
and logging from four to five knots. Lat. 23° 02' 30" N., 
Long. 121° 45' W. at meridian. 

October 29 : Opened with fine sailing breeze. Weather 
slightly cloudy with smooth sea. All hands busy painting and 
chipping iron rust. Few birds seen today. Lat. 2d c 31' 30" 
N., Long 122° 52' W. at meridian. 

October jo; Opened with fresh breeze and cloudy weather. 
Swell from the northward increasing. We are north of the 
Tropic of Cancer now and the weather is considerably cooler. 
At 6:00 o'clock this evening we passed a three-masted, full- 
rigged ship bound southward. Lat. 25° 25' N., Long 124° 
20' W. by dead reckoning at meridian. 

October ?/: Opened with fresh breeze and cloudy weather. 
A couple of light rain showers passed over us this morning. 
Heavy swell from the northward and all hands are com- 
mencing to feel the cold. We have about finished painting and 
have turned to oiling down the decks. This evening the wind 
is stronger and it looks as if we may be running into some 
bad weather. A piece of driftwood passed us this afternoon. 
Lat. 26° 24' N., l>ong. 126° 23' W. at meridian. 
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November i : Wind died down during the night, hut cloudy 
weather and heavy N.NW. swell continue. At 10:00 o’clock 
last night the topsail sheet carried away and the topsail was 
made fast for the night. At 1 1 : 00 A. M. lowered the main- 
sail and rove off a new topsail sheet. Set all sails again just 
before noon. Several Black-footed Albatrosses sighted today. 
Everybody feeling cold and breaking out underwear to put on. 
At 8:00 P. M. a sail was sighted to windward of us: hull 
down. Lat. 26° 50' N., Long. 126° 50' W. at meridian. 

November j: Opened with dead calm. Two Black-footed 
Albatrosses sighted this morning and one of them was hooked 
by King while trolling a fish line astern. Finished oiling 
down the decks this morning. Weather cool and sweaters and 
overcoats are in vogue. W onderful moon rise this evening 
and water full of phosphorescent jelly-fish. Lat. 26° 51' N., 
Long. 126° 40' \\\ at meridian. 

November y / ()j>ened with dead calm and long N\V. swell. 
Took advantage of the weather to lower and repair the main- 
sail. Also rove off new forepeak halyards and repaired the 
staysail. A big shark sighted this morning. Gifford shot an 
albatross this afternoon and we lowered the ship’s boat to 
pick it up. This time the boat floated and did not require the 
services of a bailer. Calm moonlight night. Lat. 26° 50' X., 
Long. 12(#° 47' 30" W\ at meridian. 

November 7: Opened with dead calm and heavy N\V. 
swell running. At 8:00 A. M. a SE. breeze sprang up, haul- 
ing around to all points of the compass and finally settling in 
the X.NK. Sighted a sail to w indward, but lost it again when 
a heavy rain storm passed over us. Took in the fiving-jib for 
repairs. W illiams hooked a fine, large dolphin from the flying- 
jib boom. Lat. 26° 58' X., Long. 126° 54' W\ at meridian. 

November 5: Opened calm. At 8:00 A. M. a squall 
passed over us, bringing with it a XE. wind. Heavy NW. 
swell running and the schooner is heading up well. Nelson 
and I busy repairing the flying-jib. Lat. 28° 20' \ T ., Long. 
127° 58' \V. at meridian. 

November 6: Opened with fresh breeze and partly cloudy 
weather, the wind getting lighter towards noon and the swell 
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going flown. At 6:00 A. M. a sail was sighted off the lee 
how : hull down. Nelson and I still working on the flying- jib. 
Lat. 29° 38' N., Long. 129° 02' W. at meridian. 

November y; Opened with light unsteady winds and cloudy 
weather. Some tropic-birds and Black-footed Albatrosses 
sighted this morning, one of the latter being hooked with a 
fish line trailing astern. Nelson and I bent the flying-jib this 
morning. Lat. 30° 23' N., Long. 130° 13' \V. at meridian. 

X ovember S: Opened with light unsteady \vind» and 
cloudy sky. At 6:00 P. M. a large barque-rigged vessel 
passed across our bow r standing XL The breeze calmed 
down during the night and left us both becalmed within si«>lit 
of each other. I .at. 30° 33' N., Long. 130° 58' W ‘ at 
meridian. 

Xovcinber <)' 500 da\s out from San Francisco today!!! 

Opened calm Daybreak found us within half a mile or so of 
the barque sighted last night and. at eight bells, we showed 
our colors and sent a boat aboard. Nelson wishing to get a 
check on our chronometer She proved to be the French 
barque L'J I ermite 125 days out from Dunkerque. Frame, 
bound for San Francisco with a load of cement Nelson 
asked her captain to report us when he got in. s At noon the 
L'Hcrmitc was still in sight of us about four mile** off Lat 
30° 48' N., Long. 131° 09' \Y. at meridian. 

November to: Opened w ith light unsteady breezes, cloudy 
weather and some showers. Long swell from the WWW 
At 8:00 A. M. sighted another barque to the southeastward 
of us. At sundown the L'Hcrmitc is still in sight of us to 
the W.NW. Keeping a sharp lookout at nights now. as we 
are directly in the sailing ship track. Lat. 31° 33' N , Long 
131° 44' W at meridian. 

November //. Opened with light variable winds accom- 
panied by mist and patches of fog. Sighted another square- 
rigged vessel to the S\V. of us, making three vessels in sight 
this afternoon. During one of our calm spells, a fulmar 
lighted on the water almost under the counter and Williams 

‘ The L'Hcrmxte got m two weeks ahead of us and rejmited having spoken us, 
giving our families the first newt* of us in some months. 
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caught it with a dip net. Schooner making about N\V. and 
logging from two to three knots. Lat. 3P 54' N., Long. 132° 
1 1 ' \W at meridian. 

N ovember u. Opened with darn]), niLty weather and 
heavy swell from the X\Y. Moderate breeze blowing. Xo 
vessels in sight thL morning. Very few birds and no fish 
about us now. Weather keeps getting colder and colder. Lat. 
32° 38' X., Long 133° 30' \V. at meridian. 

November i;: Opened with misty weather and moderate 
breeze from the NK. Heavy swell from the NW. Sighted 
two square-rigged vessels this morning — a barque and a 
ship. Apparently both were bound for coast ports. At 10: 00 
A. M. lowered the mainsail for repairs. During a calm spell 
this afternoon Beck had the boat out and went shooting birds. 
Lat. 33° 07' X , Long. 134' 0(/ W. at meridian. 

November /./: Opened with moderate breeze and cloud) 
weather. Sighted a light during the night and. when da\ 
broke, found a large three-masted ship close aboard with top- 
gal hint, royals and skysails set. Lowered the mainsail again 
for repairs, setting same at 4:50 P. M. Lat. 33" 47' X., 
Long. 133° 21' \Y. at meridian. 

November ifj: Opened with moderate breeze and clear 
weather. Heavy swell from the NW. Tacked ship at 1 : tXi 
P. M and again at 7:00 P. M., the schooner making about 
X.XK. and logging four to five knots. The cook parboiled 
and fried an albatross for supper this evening, some of the 
party wanting to get the taste of salmon out of their mouths, 
it being the 52nd day on a diet of salmon and beans. The 
bird did not pro\e a great success, having a drv. oilv taste 
Lat. 33 4 54' X.. Long. 132 c 20' W. at meridian. ’ 

November t6: Opened with clear weather and unsteady 
winds from the N.XW. Heavy NW, swell running. A great 
many Black-footed Albatrosses about this morning. Schooner 
on port tack, making about N. bv E. and logging two to four 
knots. Lat. 34° 30' N.. Long. 130° 42' W. at meridian. 

November i y: Opened with fine, clear weather, fresh 
northerly winds and choppy sea. The wind hauling to the 
NE., the schooner was put on the starboard tack at 1 : 00 
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P. M. Nelson overhauled some of the equipment today and 
found that the rockets for distress signals were so damp that 
they would not light. The cold north winds make us put on 
all the clothes we own. Lat. 35° 14' N., Long. 132° 29' W. 
at meridian. 

November 18 : Opened with light breezes and calms. Beck 
went out this morning to shoot birds. A light breeze came up 
this afternoon and, as there were plenty of Black-footed Alba- 
trosses about, we tried our luck at hooking them on a fish 
line. We caught 18 in all and the ornithologists will have 
plenty to do for a while. Schooner still on the starboard tack, 
making about N\V. Lat. 35° 40' N.. Long. 133° 14' \Y. at 
meridian. 

November ip: Opened with calm weather and slightly 
cloudy sky. About 2 : 00 A. M. a light breeze sprang up from 
the N.NW. At 4:00 A. M. the weather became misty and 
the wind shifted two points to the northward. At noon the 
schooner was put on the port tack and made N. by E., logging 
three to four knots. Had a little sun to warm us up this after- 
noon. Lat. 36° 03' N., Long. 131° 59' \V. at meridian. 

N ovember 20 : Opened with moderate breeze from the NE. 
The wind freshened during the afternoon and kicked up a 
little sea. Sighted a whale this morning. Weather cold and 
overcoats and rubber boots are worn while standing watches. 
Lat. 36° 49' N., Long. 133° 41' W. at meridian. 

N ovember 21 : Opened with moderate breeze from the NE. 
and slightly cloudy weather. Schooner making about N\V. bv 
N. and logging four to six knots. No birds about today. All 
hands anxious for a shift of wind so we can head in towards 
the coast. Owing to the changeable weather and being in the 
sailing ship track, we keep a full watch on deck at night. Lat. 
37° 45' N., Long. 134° 50' W. at meridian. 

N ovember 22 : Opened with fresh breeze and partly cloudy 
weather. Caught several more albatrosses today. The cook 
fried another for supper, but I am sticking to the salmon and 
beans. Ornithologists busy skinning the albatrosses we catch. 
Lat. 38° 10' N., Long. 134° 35' W. at meridian. 
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November 23: Opened with fresh breeze, cloudy weather 
and heavy N.NE swell. At 1 : 45 A. M. the schooner was put 
on the port tack and is making about NE. 5:30 A. M. the 
leech of the mainsail carried away and the sail was lowered 
for repairs. Hauled down flying-jib and staysail to make the 
schooner head up. Set all sail again at 2 : 00 P. M. Weather 
turned squally towards evening and at midnight we made fast 
the flying-jib. Lat. 37° 55' N., Long. 132° 37' \V. at 
meridian. 

November 27: Opened with strong breeze from the N\V. 
At 6:00 A. M. took in the gaff-topsail. A cross swell run- 
ning, but not heavy enough to make the vessel labor. Schooner 
making NE. and logging about five knots. Lat. 37° 22' N., 
Long. 130° 46' W. at meridian. 

November 25: Opened with heavy wind from the N.NE. 
and a heavy sea from the northward. At 7 : 00 A. M. the 
foresail ripped out of the bolt-ropes while we were trying to 
reef it. Made the sail fast till weather moderated. Schooner 
making heavy weather of it now and shipping green water 
over the bow. At 4: 30 P. M. we took two reefs in the main- 
sail. Making about E.NE. Lat. 36° 43' N., Long. 129° 03' 
W. at meridian. 

November 26: W ind and sea moderating and hauling 
gradually towards the N\V. Nelson and I busy repairing the 
foresail. Sky overcast and it is trying hard to rain. No 
albatrosses sighted today. Lat. 36° 22' N.. Long. 127° 51' 
W 7 . at meridian. 

November 27: Opened with moderate sea and NW. wind. 
Shook out two reefs in the mainsail and set the fliving-jib. At 
2 : CX) P. M. a big, four-masted schooner passed to windward 
of us. At 5:00 P. M. Nelson and I finished repairing the 
foresail and same was set with some difficulty, as the breeze 
was quite fresh. W 7 e have made considerable leeway during 
the past 24 hours on account of heavy seas and shortened sail. 
At 3:00 A. M. we were struck by a white squall from the 
NW'., carrying away the martingale stay and flying-jib boom 
and tearing a hole in the mainsail. All hands w T ere turned out 
to clear away the wreckage. The breeze continues fresh and 
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the mainsail is holding out, hut we are watching for a chance 
to lower it. The wind is moderating some as night approaches. 
Lat. 37° 20' N., Long. 125° 21' W. at meridian. 

N oz’cmber 28 : Opened w r ith light breezes to almost calm. 
Took advantage of the calm spell to lower the mainsail and 
Nelson and I made a hasty job of patching it. At 8: 30 this 
morning we all got a thrill w r hen the South Farallon Light 
w r as sighted from the fore crosstrees, distant about 18 miles. 
At noon the island bore N., distant 1>2 miles. The wind went 
dow r n and at nightfall we were becalmed. 

N ovember 29 : Opened with light breeze from the north. 
Everybody much elated over the prospects of getting in. 
Razors were broke out and w r e all took a shave, some for the 
first and some for the second time in 17 months. Old clothes 
are being thrown overboard so the Board of Health will not 
hold us up, and we are washing in fresh water. At noon we 
set our course for the lightship and made up to ft at 3 : 00 
P. M. Here we picked up our pilot. Captain George Kortz, 
famous to all mariners entering the port of San Francisco, 
and shaped our course for the Golden Gate. The wind 
dropped on us again and we lay becalmed. Being Thanks- 
giving Day, we could not get a tug, so, instead of the turkey 
we all longed for, we had our daily dish of Alaska salmon. 
With the help of light breezes and a strong incoming tide, we 
drifted through the Golden Gate and narrowly missed collid- 
ing with the pilot boat Lady Mine . which was in the same 
predicament as ourselves. By 9: 00 1 > . M. we reached Lime 
Point and came so close to the rocks that w e put out the ship’s 
boat and tried to pull the schooner’s head around. Not suc- 
ceeding in this, we hailed a passing crab fisherman, in his fish- 
ing smack Louisa , and, for the sum of ten dollars, he agreed 
to tow r us across to the quarantine station, where we arrived 
at 10: 15 P. M., 65 days out from Culpepper Island and the 
519th day of the voyage. 
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Fig. 2. Schooner Academy. 
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It was at his little plantation on Cocos Island that Captain and Mrs. August Gissler gave 
us a royal welcome on the 4th of September, 1905. 
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On Hood Island the wild goats come down to the beach and drink the ocean water. 
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At Black Beach Roads we met a party of natives from the settlement on Chatham Island, 
who came over to hunt wild cattle anti jerk the beef. 



F. X. Williams, Entomologist of the expedition, is all ready for a run ashore. 




The lagoons on Indefatigable Island abounded with Green Turtles and real turtle soup 

was not a luxurv. 
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Packing tortoises through the jungle of Indefatigable is no child’s play. 
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Coming down the cliffs a little extra assistance is necessarv\ 
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Going through the brushy country of the lower levels is not so bad after a trail is cut. 
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Nearing the beach the country becomes more open and, by packing in short relays, we 
made up for the time lost coming through the jungle. 
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At the foot of a tree, on top of Vilamil Mountain, we found a large sized tortoise. 
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A giant tortoise as we found it in its native haunts at the base of Iguana Cove Mountain 




We had a luxurious camp on Duncan Island. The pet hawk, standing on the dead tree, 
was fed turtle meat every day and became quite tame. 




Land iguanas are common on N arbor on gh Island and we found them clear to the rim of the crater. 
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THE AVIFAUNA 

OF THE 

GALAPAGOS ISLANDS 


INTRODUCTION 

In the years 1905-1906 the California Academy of Sciences, under 
the directorship of Leverett Mills Loomis, sent an expedition to 
the Galapagos Islands to study and collect of the fauna and flora 
thereof. The expedition left San Francisco on June 28, 1905, and 
returned on November 29, 1906. A full year (September 24, 
1905, to September 25, 1906) was spent in the Galapagos Archipe- 
lago, and a ten day visit (September 3-13, 1905) made to Cocos 
Island, Costa Rica*. Birds were collected by R. H. Beck, E. W. 
Gifford, J. S. Hunter, and E. S. King, 8691 specimens in all. Of 
this collection about 5800 are land birds of the Galapagos Islands 
and of Cocos Island, and it is with these land birds that this study 
is primarily concerned. 

Several reports based upon this same collection and covering, 
systematically, all of the water birds and the one species of pigeon, 
have already appeared (see Gifford, 1913; Loomis, 1918). Cir- 
cumstances prevented Mr. Gifford from completing this study as 
had been planned, and for many years the cases containing the 
series of land birds remained undisturbed. 

When I was appointed curator of the Department of Ornithology 
and Mammalogy in the Academy, March 1, 1927, it was with the 
understanding that of first importance among my duties was the 
completion and publication of a report, primarily taxonomic, cover- 
ing such part of the Galapagos avifauna as had not been studied 
by Gifford and Loomis. This proved to be a far lengthier and 
more arduous undertaking than was anticipated. The collection 
is considerably larger than any previously brought from the 
Archipelago, and the wealth of material, besides creating difficulties 
in the mere handling of innumerable specimens and the proper 
assembling of the facts presented, developed a disturbing tendency 


♦For detailed itinerary see: "Los: of the schooner Academy on a voyage of 
scientific research to the Galapagos Islands. 1905-1906", by Joseph R. Slevin. Calif. 
Acad. Set, Occasional Papers no. 17, 1931. 
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to upset previously published conceptions that had been comfort- 
ably established upon the evidence of a few specimens. At an 
early stage in the work I borrowed from the Stanford University 
Museum a large part of the bird collection resulting from the 
Hopkins-Stanford Galapagos Expedition, including all of the Geo- 
spizidse and all Nesomimus , so that I had available the extensive 
series upon which Snodgrass and Heller (1904) had based their 
conclusions. I was generously permitted to keep these skins for 
the many months that it seemed desirable to do so. 

My study reached a point where it became apparent that a satis- 
factory end could not be attained without examining more of the 
material of former writers, notably the birds collected by Darwin 
that served Gould as the basis for the first published descriptions 
of Galapagos species. Perhaps four-fifths of the types of birds 
described from the Galapagos are contained in the British Museum, 
in the Rothschild Museum at Tring, England, and in the United 
States National Museum, mostly in the first two institutions. In 
the spring of 1930 it proved possible for me to maj^e the necessary 
trip, and I visited the British Museum and the Rothschild Museum 
in the interval between April 27 and June 13, and the United States 
National Museum on my way home the latter part of June, having 
abundant opportunity to examine all of the Galapagos material 
in those several institutions. 

This report could not possibly have been concluded satisfac- 
torily without examination of those specimens, and to the several 
institutions wherein the collections are placed I owe a debt of 
gratitude for the favors I have received in this connection. By 
the authorities of the British Museum (Natural History) I was 
granted the privilege of working in the Bird Room during the 
long period necessary for a protracted study of the many Galapagos 
types in that collection. Dr. P. R. Lowe, in charge of the collec- 
tion, his associate Mr. N. B. Kinnear,* and their assistant, Mr. H. 
B. Usher, by their cordial co-operation and assistance made of my 
visit there a pleasurable experience, terminated with reluctance 
at the conclusion of my work. Similar courtesies received from 
Lord Rothschild opened to me the remarkable collections in his 
museum at Tring, where I also benefited by the invaluable assist- 
ance of his aide, Mr. A. T. Goodson. Again, at the United States 


♦Mr. Kinnear ha*, furthermore, in the interests of accuracy, checked up in the 
proof of thia report on all reference* to specimens in the British Museum. Addi- 
tional information thus obtained is entered as footnote* followed by the initials, 
N.B.K. 
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National Museum, through Dr. Alexander Wetmore, Assistant Sec- 
retary of the Smithson i*# Institution, and with the assistance of 
Dr. Herbert Friedmann, Curator, and Dr. Charles W. Richmond, 
Associate Curator, Division of Birds, I was enabled to examine 
the abundant pertinent material therein, and also to borrow for 
longer study the several types and other unique specimens for which 
I asked. From the American Museum of Natural History, New 
York, through Dr. F. M. Chapman, I received the loan of South 
American mainland birds needed for comparison. For informa- 
tion regarding Galapagos birds in the Royal Natural History Mu- 
seum, Stockholm, I am indebted to Dr. Einar Lonnberg, Director, 
and for the facts pertaining to the one Galapagos bird type in the 
Museum National d’Histoire Naturelle, Paris, I am similarly in- 
debted to Mons. J. Berlioz, in charge of the bird collection thereof. 
My indebtedness to Dr. Casey A. Wood is no small one, for in his 
wide and intimate acquaintance with men, collections, and libraries 
the world over there has been a mine of information that has always 
been available to me, and that has been invaluable in the present 
study. The drawings of Geospiza magnirostris and G. dentirostris 
are the work of Mr. Henrik Gronvold, to execute which he gen- 
erously interrupted the course of some far more interesting paint- 
ing in which he was engaged. The chart on page 139 and the several 
graphs were drawn by Miss Margaret W. Wythe; the rest of the 
drawings are from the pen of Mrs. Frieda Abernathy, of Berkeley, 
California. The map used in delineation of ranges was drawn by 
Mrs. Mary E. Davidson, Assistant Curator in this department, who 
has also helped importantly in many other ways throughout the 
course of this study. 


Scope of this Report 

The attempt has been made to consider herein every bird species 
with a valid claim to inclusion in the Galapagos list, with, in addi- 
tion, the four resident land birds of Cocos Island, Costa Rica. The 
latter seem obviously to be part of the problem of the relation- 
ships and origin of the Galapagos avifauna, and so deserving of 
mention here, while the water birds of Cocos and vicinity have no 
such claim upon our attention. At the outset this study was in- 
tended to include no more than the species not already covered 
by Loomis and Gifford, and to a great extent this is the plan that 
has been followed. It seemed desirable, tho'ugh, to have in one 
place a complete catalogue of the birds of the Galapagos Archi- 
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pelago compiled in the light of most recent findings, and the work 
was extended accordingly. Then, with the exceptional opportuni- 
ties that I have had, both in our own extensive collection of 
Galapagos birds and in the chance to examine many of the speci- 
mens upon which previous writers based their conclusions (and 
I have seen nearly all of the types described from the islands), it 
seemed desirable to make this study something more than a brief 
report upon our own material, to endeavor, in fact, to have in- 
cluded within one set of covers a fairly comprehensive account 
of the Galapagos avifauna. So, beside my own personal contribu- 
tion toward the taxonomy of the several groups, I have attempted, 
through the bibliography, synonymies and in other ways, to make 
available such information as has been published on other phases 
of Galapagos ornithology. It is my hope that others may find it 
useful to have here conveniently in one place, the answers to 
queries, or at least statements of current opinion, regarding matters 
whereof the original documents are in many cases scattered and 
difficult to find. ( 

The order in which the species are listed is that given in Wet- 
more’s “A systematic classification for the birds of the world” 
(Proc. U. S. Nat. Mus., vol. 76, art. 24, Jan. 8, 1930). While 
for the most part I have not gone into detail regarding species 
covered by Loomis and Gifford, there are certain phases of the 
subject that they ignored and these gaps I have filled out through- 
out the list. Then, too, regarding some of those species, the addi- 
tional material that I have been able to examine has led me to 
amplify or to differ from Gifford’s conclusions and I have stated 
my findings accordingly. 

Manner of treatment is as follows: (1) The accepted name of. 
the species. (2) A synonymy, not intended to be “complete”, but 
giving citations to such publications as contain first-hand facts; 
general works and compilations are as a rule not included. (3) Data 
regarding type specimens, including all forms (accepted names 
and synonyms) that have been described from the territory here 
covered; data copied from the label are given first, further informa- 
tion or comment in parentheses or below. The method of handling 
this subject matter has been modeled after Bangs’ “Types of birds 
now in the Museum of Comparative Zoology” (1930). (4) Habitat, 
in general terms for wide-ranging species, in greater detail for birds 
restricted to the islands. (5) The number of specimens collected by 
the Academy expedition, with the running numbers by which they 
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are listed 4ft opr depaftiMtitail catalogue. The above items are 
generally not^gfctam bf jLoadiift and Gifford, and they are entered 
here for every species. They are followed by whatever comments 
the different series suggest. ie?«§ftirely taxonomic and 

life histories and habits are not conaideftMt* * The present writer 
has had no field experience in the Galapigoa* and in any event 
Gifford’s publication upon the life histories of the entire list is 
based upon this same collection. 

Descriptions have been drawn up for some species and not for 
others. Where accurate and detailed descriptions have been pub- 
lished in works that are easily accessible (for example, Ridgway’s 
[1907] treatment of Nesomimus) a reference to the book is con- 
sidered sufficient. 

All measurements in this paper were taken by myself, so that 
uniformity is assured in making comparisons. It was not possible 
to repeat each measurement, as might have been desirable for 
greater accuracy (a thousand or more specimens were measured), 
but in every column the extremes were gone over several times. 
Measurements are in millimeters; those that might be taken by 
different methods were obtained as follows: 

Length of wing. — A straight line from bend of closed wing to 
tip of longest primary, with those feathers in their natural posi- 
tion (not straightened). 

Length of tail. — From point of insertion of middle rectrices to 
tip of the longest. 

Culmen. — Measured in a straight line from a point where the 
feathers cease to hide the culmen, to tip of maxilla; the chord 
of the exposed culmen. 

Depth of hill . — From base of culmen to angle formed by feathers 
at lower edge of ramus of mandible. 

Width of hill . — Measured at base of lower mandible. 

Tarsus . — A straight line from center of heel joint on posterior 
side to joint between metatarsus and middle toe on anterior side. 

Middle toe with claw. — Measured along upper side, from joint 
between metatarsus and middle toe to tip of claw. 

In the tables of measurements I have as a rule used ten birds 
of each sex from any one island where the series contained that 
many specimens, with the precaution of looking over the entire 
series with sufficient care to see that extremes were included. In 
some cases where it seemed desirable I took a given measurement 
of not only the entire extensive series in our own collection but 
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of all other specimens that became Ho me ej§ewhere. 

Color terms are from RidgW^y 1 * Caldr Standard* and Color 
Nomenclature. > ’ , i 

The bibliography has hem compiled with some care, most of 
the entries therein being of publications that were consulted in 
course of preparation of this report. There is a voluminous litera- 
ture pertaining to the Galapagos Islands, including many papers 
upon branches of science other than ornithology, and including 
books of travel with more or less casual mention of the islands 
and of their birds. The items that I have listed include every- 
thing that I could find containing some definite contribution to 
the ornithology of the Galapagos. The few publications that are 
not primarily ornithological in purpose contain, nevertheless, some 
subject matter bearing directly upon ornithological problems. 

Histokical 

Our knowledge of Galapagos birds begins with Darwin’s his- 
toric visit to the Archipelago in 1835, and with Gould’s descrip- 
tions of the birds that Darwin collected, published from 1837 to 
1841. It should be a source of satisfaction to ornithologists that 
it was observation of the peculiarities of these same birds that 
apparently first turned Darwin’s attention toward those problems 
of evolution, whereby he so profoundly influenced subsequent hu- 
man thought. Darwin’s itinerary during the Beagle s cruise among 
the islands (compiled from the “Narrative”) was briefly as fol- 
lows: September 15, 1835, Chatham and Hood in sight. September 
16, Hood Island; in afternoon Chatham Island. September 17-22, 
Chatham Island, September 23, Chatham to Charles. September 
24-27, Charles. September 28, toward southwestern point of Albe- 
marle. September 29, Elizabeth Bay, Albemarle. September 30- 
October 2, Tagus Cove, Albemarle. October 3, around north end 
of Albemarle. October 4, toward Abingdon (did not land). Octo- 
ber 5-7, passing Abingdon, Bindloe and Tower. October 8-17; dur- 
ing this period Darwin, with a companion, remained upon James 
Island while the Beagle continued its surveys elsewhere. October 
18, Albemarle, thence toward Abingdon. October 19, Abingdon. 
October 20, past Wenman and Culpepper and then westward. 

Study of the itinerary shows that most of Darwin’s collecting 
must have been done upon James Island, with much lesser periods 
upon Chatham, Charles and Albemarle. A fact that has been re- 
gretted by all subsequent students, and Darwin himself was the 
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first to depjqjre is that no exa&f Ma Were kept regarding the 
specimens collected, |be island where if* bW& was taken being in 
most cases not recorded. Of course that W4I a period antedating 
the elaborate technique that h§$ ^fen developed bn the collection 
and care of natural history specinif^s* A few eitirrtples of a 
species were considered ample for any purpose in tho#$ ' days, 
and there was no such careful labelling of every specimen A 
is now the rule. It is conceivable that a general locality ' indi- 
cated upon a box or jar might have been regarded as sufficient 
information upon the entire contents thereof. * 

At any rate, Darwin’s new discoveries were first described by 
Gould merely as from the Galapagos Islands. Later, in the gen- 
eral report upon the birds of the Beagle expedition, an attempt 
was made to indicate the island or islands upon which each species 
was found. In most cases the grounds for these decisions are 
not known, hut it may well have been from verbal information 
given by Darwin to Gould. Of course, where only one bird or 
two were shot of a conspicuous species such as the Barn Owl such 
recollections may he accepted as accurate, but there are other cases 
where this is not the case. Thus, Darwin says of Geospiza magni- 
rostris , “I have strong reasons for believing this species is not 
found in James Island.” But he says of Camarhynchus crassi- 
rostris , “I am nearly certain that this species is not found in James 
Island”, and as this species is now known to be common on 
James, his impression of the non-occurrence of magnirostrfc there 
should not be allowed to out-weigh the evidence contained in the 
character of his magnirostris specimens, which certainly resemble 
recently collected birds from James Island. 

Then, although knowledge of Darwin’s itinerary should be of 
help in determining the origin of some of the Beagle material, 
these facts, too. are subject to modification. Captain Fitzroy, com- 
mander of the Beagle , collected many birds himself, some of which, 
at least, were examined by Gould together with Darwin’s series. 
The Beagle , or parties therefrom, visited various islands that Dar- 
w'in did not set foot upon, so that Fitzroy’s specimens* might have 
come from any part of the archipelago. Obviously, except for 
certain conspicuous and outstanding species and specimens, the 
source of these unlabelled specimens can only be determined in- 
sofar as the various specific or subspecific characters give the 
necessary information. 


*7 from Charles Id., 13 from James Id., 2 from Chatham Id. N.B.K. 
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“The collections madfc if Darwindurifig thf p$g#gfe of the 
Beagle passed into ihfc Mu*eum Cl%e ^ofogtoml Society [of 
London], and were t U h t mw d acquiri*!* by the British Museum. 
Unfortunately, * few of the had either perished or were 

overlooked fey Mr. G. R. Qpp* when he made his selection, since 
they Ulot How ifc %e National Collection” (Sharpe, 1906, p. 
HSfe; see also p. 514)- Most of these birds were mounted, pro- 
sumably fo^ exhibition in the Zoological Society’s Museum; when 
they wefe acquired by the British Museum they were dismounted 
and placed in the research series. As I saw them (in 1930) they 
mostly gave evidence of their former mounted state in the presence 
of wire in the legs and by their glass eyes. A few had merely 
been removed from the stands, with slight modification of the 
“mounted” attitude. Some were “study skins”, more or less well 
made, that had never been in the taxidermist’s hands. For the 
most part they showed little or no sign of fading from exhibition; 
worn plumage had evidently been so when the bird was collected. 
T. C. Eyton bought some of Darwin’s skins at the dispersal of the 
Zoological Society’s collection. Upon Eyton’s death his own col- 
lection was scattered, and many skins purchased for the Salvin- 
Codman collection and by the British Museum. So that there are 
Darwin-collected bird skins in the British Museum bearing a va- 
riety of labels. I saw, too, in the Leiden Museum several Gala- 
pagos birds which, from the “make” of the specimens I judged to 
be of the Beagle collection, though their exact history I could not 
ascertain. 

On none of the British Museum birds did I find any label or 
other paper known to have been written by Darwin or Gould. 
Labels were all of a later date, mostly attached after the speci- 
mens had left the Zoological Society’s Museum. In a few cases 
labels had pasted upon them bits of written paper that had been 
removed from the stands on which the birds had been perched. 

Fitzroy’s specimens are entered in the British Museum records 
as presented by Sir W. Burnett and Admiral Fitzroy. “The speci- 
mens were collected by Admiral Fitzroy, a celebrated meteorologist 
of his time .... Sir Wm. Burnett was the King’s physician, and 
what he had to do with the presentation of a collection made by 
the Admiral, I have never been able to discover” (Sharpe, 1906, 
p. 323 ).f 


•Purchased at the dispersal of the Society’s Museum. 

tSir William Burnett was Physician-General to the Navy. N.B.K. 
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The next important bird collection from the Galapagos was 
made by Dr. Habel in 1868, to serve as the basis for Salvin’s 
(1876) comprehensive study, “On the Avifauna of the Galapagos 
Archipelago.” The type specimens here described eventually found 
their way, too, into the British Museum collection. Nowhere in 
ornithological literature nor upon specimen labels can I find the 
collector’s name given other than as “Dr. Habel” or “Dr. A. Habel”. 
The significance of the initial letter “A” is unknown to me. It 
was rather disconcerting to find at last his name given in full as 
Dr. Simeon Habel, as it appears in the Smithsonian Report Cor 
1879 (p. 15) in acknowledgment of a gift to the United States 
National Museum. 

Ridgway’s “Birds of the Galapagos Archipelago” (published 
March 15, 1897) and the preceding descriptions of many new forms 
were based upon collections made by the naturalists of the Alba- 
tross in 1888 and 1891 (Prof. Leslie A. Lee, Mr. Charles H. Town- 
send and Mr. Thomas Lee), and by Messrs. Baur and Adams in 
1891. The Albatross collections went to the United States Na- 
tional Museum. The bulk of Dr. Baur’s collection, with the nu- 
merous type specimens, after the completion of Ridgway’s studies 
was purchased by the Rothschild Museum, Tring, England. In 
1897 the Webster-Harris Expedition visited the Galapagos on be- 
half of the Rothschild Museum, obtaining important collections 
that served as the basis of Rothschild & Hartert’s “A review of 
the ornithology of the Galapagos Islands” (1899). Of the bird 
collection many specimens were later distributed to the British 
Museum and elsewhere, though most of the material, with the types, 
remains at the Rothschild Museum. The Hopkins-Stanford Gala- 
pagos Expedition (1898-1899), the personnel comprising Robert 
E. Snodgrass and Edmund Heller, made a large collection of birds 
for the Stanford University Museum, the basis for a published 
report by the collectors (1904). This completes the account of 
the more important ornithological collections to be made upon 
the Galapagos prior to the California Academy of Sciences Expedi- 
tion in 1905-1906. 
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Features of the Gaeapagos Avimupm* 

i' i rW r 

The Galapagos Archipelago on the equator in the Pacific 

Ocean about 500 miles west of the coast of Ecuador, to which 
country politically it belongs. Tfeere are nine larger islands and 
a number o£ smaller ones. The Galapagos have been generally 
reg^tod p oceanic islands. Dr. G. Baur has argued at length to 
$|ie contrary, asserting that the avifauna as well as other features 
of the archipelago point to a former land connection with the 
Ai^picait continent. Van Denburgh, studying the reptiles, agrees 
with Baur that the Galapagos are the surviving remnants of a sub- 
siding continental land mass, but most writers have felt obliged 
to explain the Galapagos fauna as having been established upon 
islands that were already existent as such. The Galapagos have 
yielded fossils of Pliocene age. As far as the birds are concerned, 
explanation of peculiarities of the avifauna is not dependent, it 
seems to me, upon acceptance of the subsidence theory, and there 
are many facts in opposition. In this connection see Rothschild 
& Hartert (1899, pp. 136-142) with whose conclusions I am gen- 
erally in accord. 

Assuming that the Galapagos Archipelago are oceanic islands, 
not very different today from what they were in ages past, we 
can imagine the fortuitous arrival thereon of the ancestral Geo- 
spizids, for example, at a very remote date. Their place of origin 
may be inferred from the present day occurrence of Pinaroloxias 
inornata (said to resemble certain West Indian Coerebidae in some 
respects) upon Cocos Island, between the Galapagos and Panama, 
and from the manner in which masses of vegetation are known to 
be carried by ocean currents for great distances southward from 
the Panamic region toward Cocos and the Galapagos. Original 
settlement by birds of the ancestral type upon one or more of the 
large central islands might be followed by changes in different 
strains of their descendants, producing generalized types ancestral 
to the several genera and more strikingly differentiated species 
that are widely spread over the archipelago today. Wandering 
individuals of these several types would eventually reach many 
or few additional islands, there to develop more or less widely 
differentiated strains of the several piajor* divisions. Natural 
results of such a mode of origin would be, as we see is actually 

•This chapter in modified form was read at the Seventh International Ornitho- 
logical Congress, Amsterdam, June 4, 1030. 
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the case, a greater number of forms upon the large central islands, 
fewer upon the outlying ones. For some reason Hood and Tower 
seem to have been peculiarly difficult of access (there is present 
day evidence to show that this is still the case), and the few forms 
that did succeed in becoming established upon those islands were 
probably very rigidly isolated there, practically exempt from later 
infiltration of the parent stock, and thus able to develop into the 
very strongly differentiated species that we find upon those islands 
today. 

There are 108 species and subspecies of birds in the Galapagos 
list. Of these there are 89 that are breeding and resident upon 
the islands, 77 of which are confined thereto, 12 found elsewhere 
as well. Of the 89 breeding birds, 37 are of the Geospizidae, the 
dominant group of land birds and of uncertain affinities. 

The different bird groups show various degrees of differentiation. 
At one extreme there is the very distinct assemblage of Geospizids. 
Then, there are some peculiar genera of unquestioned acceptance, 
such as Nesomimus , and others that are in dispute, as Nannopterum 
and Eribat.es. There are many distinct Galapagoan species of 
mainland genera, as of Pyrocephalus, Progne , Buteo and others; 
at least one accepted subspecies of a mainland species, Dendroica 
petechia ; several Galapagoan forms, as yet unnamed, that do, never- 
theless, exhibit faintly impressed characteristics in island specimens 
(such as Hiniantopm mexicanus) ; and a brief list (including Pele - 
conus occidentalism Casmerodius egretta , Gallinula chloropus cochin - 
nans , and Coccyzus melacory phus) in which no variation from 
the parent stock has been detected. Whether these varying degrees 
of peculiarity in the several groups indicate relative remoteness 
of times of arrival upon the islands is questionable: with little 
doubt some groups and some species have developed and altered 
more rapidly than others. Present day distribution of species over 
the Archipelago may perhaps contain suggestions as to times of 
arrival. 

The birds of the Galapagos, where relationships at all are 
shown, are unmistakably American in affinities, but the islands are 
remarkably destitute of the highly characteristic bird life of the 
adjacent coast of South America. Resemblances are almost all 
toward Central American, West Indian, or even North American 
species. Evidence of Atlantic coast affinities crops out over and 
over again, as for instance, in that the Flamingo of the Galapagos 
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is the West Indian form , not the Peruvian, and the Pelican the 
West Indian species , not the Californian . 

The Geospizids, including the so-called Galapagos finches, in 
their curious variations, complicated inter-relations, and manner 
of occurrence, present many facts worth dwelling upon. I lump 
in the one group the “finches” and the “creepers” of the Galapagos, 
and Pinaroloxios of Cocos Island. There can be no doubt of the 
close relationship there. In this group there have been 67 specific 
and subspecific names applied, of which, in my opinion, about 
40 are valid. Synonyms fall mostly into two classes, of names 
applied to single specimens of uncertain status, and of names ap- 
plied to forms upon an island or islands as differing from a recog- 
nized and nearly related form elsewhere, and where I have been 
unable to appreciate the difference. 

In the first category there are such names as Geospiza denti - 
rostris Gould, and Cactornis brevirostris Ridgway, the types of 
which are practically unique, and which, in my opinion are aberrant 
examples of Geospiza fortis. In several of the series in the Academy 
collection there are single specimens that in some one character 
(generally bill structure) depart just as widely from the most 
nearly related species. This happens sufficiently often to make it 
seem possible that notably different variants are appearing not 
uncommonly among these birds, but not necessarily perpetuating 
their peculiarities. This possibility, together with the wide range 
of variation in bill structure that appears in some of the species, 
has made me unwilling to recognize forms based upon one or 
two specimens that show even outstanding peculiarity in that one 
organ and in no other particular. 

Other synonyms are found in names that have been applied to 
the form upon one island as differing en masse from a recognized 
form upon some other island or islands, and where I have regarded 
the described differences as imperceptible or as not sufficiently pro- 
nounced for naming. This has been an exceedingly difficult matter 
of discrimination, and I am not sure that I have been entirely con- 
sistent in my treatment. Variation in all degrees of accentuation 
occurs among series from different islands, and it is not at all 
easy to decide just what degree of an observed trend deserves the 
artificial (and perhaps unduly exaggerated) emphasis of a sepa- 
rate name. Perhaps the only consistent handling of the situation 
would lie in giving a separate designation to the representative of 
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each separate form upon every island, whether obviously different 
or not, a safe enough procedure in almost every case among birds 
so nearly sedentary as are these. Not caring to go to that length 
I have tried under each species to convey exact information as to 
variation upon different islands by descriptive accounts, adopting 
a conservative use of names to distinguish what appears to be the 
better defined forms. Intergradation between different extremes 
occurs to a bewildering degree, so as to render any system of nomen- 
clature more or less of an artificial procedure. 

In fact, it seems to me that any discussion centering upon the 
question as to what system the classification of these birds should 
follow, whether a given form is a species or a subspecies, or whether 
or not it is a “good” subspecies, is rather beside the mark, they so 
resolutely refuse to conform to the standards applied to continental 
species. A system of names regarded as labels to so many pigeon- 
holes of definite capacity is out of the question: for one thing it 
would at once lead to the farther extension of the list of species 
that are represented each by a unique type, most of which I believe 
are non-existent as species. Rigid adherence to accepted criteria 
for subspecific association of forms could be followed to absurd 
lengths. Certain writers have lumped the genera Geos pi za „ Plnty - 
spiza . Cactospiza and Camarhynchu^s in one genus and upon 
plausible grounds, but the same argument could be advanced for 
the inclusion of Certhidea as well. Furthermore, it would be just 
as possible to argue for the specific unity of all the forms con- 
cerned (from Geospiza to Certhidea ), to regard them all as only 
subspecifically separate. Intergradation through individual varia- 
tion can be traced between any of the extremes, though not always 
between forms that are geographically adjacent. There is abun- 
dant material on hand for ordinary purposes of classification, but 
most assuredly the facts demonstrated thereby do not lend them- 
selves satisfactorily to interpretation through our current system. 
Whether the bewildering conditions existent among these island 
birds arise entirely from the presence of factors that are ordinarily 
absent from the surroundings of mainland forms, or whether they 
are due in part to an instability in rapidly succeeding generations 
such as is not commonly seen elsewhere, can not be said, but I 
incline to the latter view. In the system that I have adopted I have 
been concerned to present clearly what seemed to me to be the facts 
in the case, rather than to adhere strictly to technicalities of treat- 
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ment that to my notion might here be disregarded. Some incon- 
sistencies will doubtless be found but I trust none that seriously 
interfere with presentation of the facts. 

Of recent years there have been important studies of Galapagos 
birds by Ridgway (1897, 1901, 1902), by Rothschild & Hartert 
(1899, 1902), and by Snodgrass & Heller (1904), in all of which 
the Geospizidse claimed a large share of attention. The treatments 
adopted by these authors differ in certain important respects, 
though all agree in regarding Certhidea as of the Mniotiltidae, the 
remaining forms as of the Fringillid®. Ridgway consistently avoids 
trinomials, regarding every form that is recognizable at all as a 
distinct species, and in the “finches'’ he recognized the genera 
Geospiza , Platyspiza , and Camarhynchus . Rothschild & Hartert 
and Snodgrass & Heller use trinomials freely, regarding slightly 
differentiated forms as subspecies, and they lump the three above- 
mentioned genera under the one name, Geospiza. It seems to me 
eminently desirable to recognize the several genera here differ- 
entiated, especially so in view of my recognition of the whole 
assemblage as a distinct family. Gcospiza ; Platyspiza , Cactospiza . 
and Camarhynchus , are groups that are better understood as sepa- 
rate genera, despite the intergradation of a sort that can be traced 
between some of them. 

There are differences of habits that are fairly well correlated 
with Geospiza on the one hand, with Platyspiza , Cactospiza , and 
Camarhynchus , on the other. The species of Geospiza (“ground 
finches”) are for the most part ground feeders, though the long- 
billed scandens and its allies (the “cactus finches”) resort pri- 
marily to cactus (eating both fruit and blossoms) and to the in- 
troduced oranges and other fruits. Platyspiza , Cactospiza* and 
Camarhynchus (“tree finches”) are tree dwellers, feeding on leaves, 
fruit and insects in the shrubbery, rarely on the ground. It is 
noticeable that it is in the more sharply differentiated species, such 
as Geospiza debiliroslris (strictly terrestrial and with skulking, 
rail-like habits), and Platyspiza crassirostris (noticeably arboreal), 
that there is found the most rigid adherence to certain given sur- 
roundings. In certain abundant, widely distributed, and widely 
variable species, Geospiza fortis and G. fuliginosa , food require- 
ments are not so rigidly restricted, these birds being noted as feed- 
ing chiefly on the ground, but also commonly in trees and bushes, 
among the rocks on the beaches, and even picking at carrion and 
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among the refuse of a camp. Many of the finches have turned to 
introduced oranges and other fruit, to such an extent, indeed, in 
one case (G. scandens ), as to cause that bird to have spread in 
abundance into the humid zone on islands where oranges are estab- 
lished in that belt, while elsewhere, under primitive conditions, 
it is characteristic of the arid zone, dependant upon the cactus 
fruit. 

Altogether, in many of the Galapagoan Geospizidae there is seen 
a variability in physical characteristics and an adaptability in 
habits that argues well for their future. It is in striking contrast 
to the highly specialized development found in, and rigid require- 
ments controlling, the avifaunas of oceanic islands elsewhere, of 
which the Hawaiian birds (often compared with those of the Gala- 
pagos) at once come into mind. 

The mode and amount of variation in these birds suggest that 
various types of development are being pushed to extremes, and 
without the elimination of the connecting intermediates; the extra- 
ordinary variants that crop up in many of the series give an im- 
pression of a process of change and experiment going on. Such 
remarkable extremes of variation in bill structure as are seen, for 
example, in series of forth or fuliginosa from any one of the 
larger islands, connected as they are by every intermediate stage, 
lie outside my experience with any North American mainland bird. 
All these features give trouble, of course, in any attempt at an 
orderly classification of the forms concerned. 

I am aware that Ilidgway (1897, p. 468) has stated: “I have 
failed to discover in the series of specimens from any one island 
a greater range of variation in measurements than often exists 
among an equal number of specimens of mainland forms.” Ridg- 
way's series were limited in number, however, and the much greater 
amount of material that is now available does show extraordinary 
variation as described. Furthermore, in Ridgway’s restricted series, 
some groups of specimens to which he gave separate names are 
now clearly seen as different points, sometimes widely separated 
extremes, along lines of variation that are nowhere broken into 
separated segments. 

Darwin has stated one objection to the theory of evolution 
through natural selection in the following words: “Why, if species 
have descended from other species by insensibly fine gradations, 
do we not everywhere see innumerable transitional forms? Why 
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is not all nature in confusion, instead of the species being, as we 
see them, well defined?” Various answers, more or less satisfac* 
tory, have been made to these queries, but here just the conditions 
that are predicated by Darwin are what seem to obtain among the 
very birds that first inspired his researches in evolutionary prob- 
lems. There are “innumerable transitional forms” (and, also, 
aberrant individuals apparently departing in entirely new direc- 
tions). There is a pronounced degree of confusion and some 
forms that we are obliged to treat as species are not well defined. 

Snodgrass (1902), in his study of these birds, concluded that 
there was no correlation between food and the widely variable size 
and shape of bill. In other words, natural selection was eliminated 
as a factor in the production of the observed variations, and appar- 
ently justly so, for in the amount and sort of differentiation that 
is seen here, and in the extraordinary amount of intergradation, 
it is not apparent that there are useful adaptations, in the remark- 
able extremes nor any lessened fitness in the numerous inter- 
mediates. There are large bills and small bills, heavy bills and 
slender bills, among the ground feeding species of Geospizciy and 
also, pushed to nearly as great extremes, among the tree-frequent- 
ing genera. 

In the classification of the Geospizidae that is here followed I 
have used trinomials fairly extensively. These birds may be divided 
into groups of obvious similarity, and within these groups there 
are more or less closely resembling forms. It seems desirable to 
use binomials or trinomials, as the case may be, to express, mainly, 
degree of difference. Intergradation of characters occurs from 
one extreme of the family to the other, as noted by nearly every- 
one who has studied these birds, though it is not always between 
birds of geographically adjacent islands. It is, of course, a matter 
of little importance whether I designate a bird by binomial or 
trinomial, or place it in one genus or another, ail this amounting 
to no more than the expression of my opinion of the bird’s rela- 
tionships. What I have expended much thought and effort upon, 
however, is the attempt to express clearly and thoroughly the 
conditions presented in each series from every island. The classifica- 
tion that I have adopted is the result of my translation of those 
facts, but my effort has been to present the evidence in full, like- 
wise, so that others may judge for themselves regarding my 
conclusions. 
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In the distribution and manner of occurrence of Geospizidae on 
the islands of the Galapagos there are several noteworthy features. 
It will be seen that the different forms arrange themselves in groups, 
and that these groups, in their different members (subspecies or 
closely related species), are distributed more or less widely 
throughout the archipelago. The avifauna of each island is com- 
posed of representatives of different groups, not of several repre- 
sentatives of any one group. (There are only one or two cases, 
as in the occurrence of Camarhynchus pauper and C. psittacula 
upon Charles, where this may be called into question.) It will be 
noted (see Fig. 18, p. 290) that the central islands have the greater 
number of species, 11 on James, 11 on Indefatigable, and 10 on 
Albemarle, as compared with 4 on Tower, 4 on Hood, 9 on Abing- 
don and 7 on Bindloe. It will be noted, too, that the islands with 
the fewest forms have the largest proportion of forms that are 
peculiar to them. Of the four Geospizidae upon Tower Island, 
three are clearly distinct, while the fourth, Geospiza magnirostris , 
exhibits upon Tower Island the extreme of development in that 
form. Of the four species upon Hood Island, two are distinct. 

It seems curious that, among the outlying islands, there should 
be as many “ground finches” upon the far distant Culpepper, and 
more upon Wenman, Abingdon, and Bindloe, than upon Tower 
and Hood, which are no farther from the main group, but this 
condition doubtless results from the same factor that has pro- 
duced such sharply differentiated species among the few forms that 
have succeeded in reaching, or in surviving upon, the two last men- 
tioned islands. There are 3 of these finches reported from Cul- 
pepper, 5 from Wenman, 8 from Abingdon, and 6 from Bindloe, 
as compared with 3 each from Tower and Hood. Wenman has 
been reached by stray individuals of fortis and parvulus, and 
Abingdon by parvulus, neither of which have wandered to Tower. 
It is worth noting that the one specimen of fortis at hand from 
Wenman Island (apparently the first reported from there) is not 
of the “fratercula” mode (the small sized form) occurring upon 
Abingdon and Bindloe, the nearest islands, but is exactly like the 
larger sized bird of more distant Albemarle Island. Altogether, 
the evidence goes to show a wandering of individuals of the sev- 
eral species of “finches” from island to island toward the north, 
but not to Tower, far distant in the northeast. In this connection 
it may be well to assemble here the scattered facts given by Gifford 
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(1919) pertaining to the wanderings of these birds. He saw 
finches flying between Hood and Gardner-near-Hood, and assumed 
that some were Geospiza conirostris (p. 226). Of G . fortis , one 
bird was taken at sea 3 or 4 miles west of Charles Island, flying 
north, on May 23; one was taken 20 miles south of Brattle Island, 
flying northwest, on June 6; two came on board the next day (pp. 
230, 231). Of G. fuliginosa, single birds were seen on two occasions 
“on the small islet off northeast James”; they were “often seen 
flying between Hood and the adjacent Gardner”; and on several 
occasions they came aboard the vessel when it was anchored 
off shore (p. 237). One example of G . scandens came aboard 

20 miles south of Indefatigable (p. 241). No Platyspiza , Ca- 
marhynchus or Cactospiza was seen at sea at any time, but the 
occurrence of Camarhynchus p. parvulus on Wenman and Abing- 
don is nevertheless apparently due to the casual wandering of 
stray individuals. 

In Geospiza an all-black plumage, in Platyspiza and Camarhyn- 
chus a black-headed plumage, in most forms of Certhidea a chest- 
nut-throated plumage, is regarded as the “perfect” or “fully ma- 
ture” condition of the adult male. These plumages may be ad- 
mitted to be the “perfect” stage of the adult male, but it does not 
follow that all males eventually reach those stages. It is a notable 
fact that a different percentage of males in this “perfect” plumage 
should occur upon different islands, and also that several species, 
not closely related, should be similarly affected upon the same 
island. But consider the following: There are eight forms of 
Geospizidae upon Abingdon (omitting Certhidea) , in which plumage 
condition is as follows in the series at hand: Geospiza rnagnirostris , 

21 males, of which 5 are black, 16 streaked; G . fortis , 22 males, 
3 black, 19 streaked; G. fuliginosa minor , 17 males, 4 black, 13 
streaked; G. difficilis , 6 males, 4 black, 2 streaked; G. scandens 
abingdoni , 9 males, all streaked; Platyspiza eras sir ostris, 9 males, 
3 black-headed, 6 streaked; Camarhynchus habeli , 8 males, 1 black- 
headed, 7 streaked; Camarhynchus p . parvulus , 1 streaked male. 

It is thus apparent that on Abingdon Island the “perfect” 
plumaged males (black or black-headed) are extremely scarce in 
all but one of the species occurring there. Besides the evidence 
of our specimens there are many corroborative statements scattered 
through the literature. It is beyond belief that the large propor- 
tion of streaked males in the several Abingdon series is a fortuitous 
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circumstance, due merely to the chances of collecting; I am con- 
vinced that this represents actual conditions. In all probability 
there is an even larger proportion of high plumaged males in the 
collected series than there is among the living birds, for the black 
and the black-headed birds are more conspicuous than the others 
and are also especially likely to be pursued by the collector when 
but few of them are seen. 

Bindloe is close to Abingdon, and the two are nearer to each 
other than to any other island, yet conditions on Bindloe are very 
different in that high-plumaged males are in the majority. Of 
the several species thereon, black and non-black males are repre- 
sented in our series as follows: Geospiza magnirostris , 3 black, 
1 streaked; G. fortis , 9 black, 3 streaked; G. fuliginosa minor , 8 
black, 1 streaked; G. scandens rothschildi , 4 black, 3 streaked; 
Platyspiza crassirostris, 3 black-headed, 2 streaked; Camarhynchus 
habeli, 8 black-headed, 9 streaked. 

On Chatham Island, again, there is a small proportion of high 
plumaged males in some forms. In Camarhynchus parvulus salvini 
(in which the ordinarily non black-headed condition has been used 
as a specific character), only 5 males show any black on the head 
as against 64 with none, and on none of those five is it as fully 
developed as on parvulus from other islands. Of Platyspiza crassi- 
rostris there are 2 black-headed males, 21 with no black. In Geo- 
spiza fortis and G. fuliginosa (the first with 39 black males, 19 
streaked, the second with 44 black, 26 streaked) there is no strong 
leaning in either direction. 

In contrast to those islands where the “immature” 9 plumage 
preponderates we find the Barrington Island series: G. /. fuliginosa , 
28 black, 2 streaked; in the Tower Island series: Geospiza magni- 
roslris 9 7 black, 3 streaked; G. acutirostris , 17 black, 1 streaked; 
in the Jervis Island series: Geospiza magnirostris, 20 black, 1 
streaked; G. /. fuliginosa, 5 black, 2 streaked; G. s. scandens , 5 
black, none streaked. On James Island, with a strong preponder- 
ance of high plumaged males, the numbers of black and streaked 
males in our series are as follows: G. magnirostris, 23, 14; G. 
fortis , 16, 5; G. /. fuliginosa, 6, 2; G. debilirostris , 29, 0; G. s. 
scandens , 10, 0; P. crassirostris, 14, 6; C. psittaculus , 12, 0; C. 
p. parvulus, 10, 0. 

There is an exasperating dearth of molting birds, showing transi- 
tion from one stage to the other, but with such an absence of 
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streaked males as we find in the series of acutirostris from Tower 
Island, and debilirostris from James Island, for example, it seems 
likely that in those forms the streaked stage is frequently, per- 
haps almost invariably, not passed through. 

So far from its being a proved fact that the black and the 
black-headed plumages of adult males of Geospiza , Platyspiza and 
Carnarhynchus, respectively, are attained by every male bird after 
a preliminary streaked plumage that follows the juvenal stage, it 
is apparent that there are several other conditions that may obtain. 
It may be that in some cases the black and the black-headed 
plumages appear as color phases, occurring in some individuals 
throughout their lives while others remain streaked. This seems 
especially probable in certain of the black-headed species, where 
some juveniles are black-headed, others not. 

In other words, instead of any one bird always passing through 
various intermediate stages for several years before .reaching the 
“perfect” plumage, it seems more likely that the extent of black- 
ness that is reached varies with, and is inherent in, the individual 
to some extent, in the aggregation of birds upon different islands 
in general character, and that the degree of perfection that is 
attained is reached very quickly, either with or without a pre- 
liminary year spent in the entirely streaked female plumage. There 
are islands where most male birds apparently do not pass through 
the streaked stage before attaining perfect plumage, others where 
most male birds apparently never pass beyond the streaked stage. 

In the genus Carnarhynchus there are two distinct types of 
plumage that are common to the female and the non-perfect male, 
one type more or less streaked, the other immaculate below. I 
have not been able to ascertain the significance of these plumages. 
A young pauper at hand is molting from the streaked juvenal 
stage into an immaculate-breasted plumage. Yet there are plenty 
of specimens in the series in later stages (breeding birds) with 
streaked underparts. In the parvulus series, too, breeding birds 
(non black-headed males and females) are about equally divided 
into streaked-breasted and immaculate. A plain plumage, un- 
marked below, occurs also in some forms of Geospiza , but much 
more rarely than in Carnarhynchus . 

The color variations just described, though fairly consistent on 
any one island, are erratic as regards the archipelago as a whole, 
but there are certain trends of variation that seem to pursue definite 
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lines. Thus, in Geospiza magnirostris the largest billed birds 
are at the north and size diminishes steadily toward the south; 
of birds in the streaked plumage, those from the northern islands 
average darker and more heavily marked than those from the 
southern ones. In G . fortis and in G. fuliginosa, as regards size 
of bill, the reverse is the case, those with the smallest bill being 
at the north, the largest to the southward. Coloration, however, 
in fortis and fuliginosa varies in the same way as in magnirostris . 
though in a lesser degree, with the northern birds in streaked 
plumage on the average somewhat darker than southern ones. In 
the non-black plumages of the several species there are differences 
between the series of the same form from different islands in the 
relative grayness, green-ness, or olivaceous tinge of the generally 
gray or brown color tone, but I am not sure that there is any 
general trend toward the same tinge in several forms from any 
one island. 

Snodgrass & Heller (1904) outline six different phases of 
plumage (“stages”) which they claim represent an orderly develop- 
ment throughout the group and which they use as a basis for their 
classification. I am not able to follow them in their conclusions. 
The different plumages are accurately described, but I find no evi- 
dence in their report or in their specimens to show that the age 
period of these plumages (except the juvenal) is established upon 
any definite knowledge of the age of the birds described. Their 
theory is, briefly, that the plumages of these “finches” show a pro- 
gression from a primitive plain buff y- yellow color upward through 
streaked and black-headed stages, to an entirely black condition. 
The plain colored Cactospiza are placed at the bottom, and adult 
Geospiza conirostris (with black male and blackish female) at 
the top, with the young of the several intermediate stages all de- 
scribed as reverting each to an immediately lower stage. 

The much more abundant material that is now at hand shows 
wide departures from their proposed arrangement. The young 
(juvenal) plumage of Cactospiza pallida , for instance, is heavily 
streaked, to become plain later in the adult. The juvenal plumage 
of certain forms of Camarhynchus is distinctly streaked and fre- 
quently black-headed, though in later stages an unmarked plumage 
occurs. These and other peculiarities of plumage render it im- 
possible to accept these authors' diagramatic arrangement of 
species. 
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It was a disappointment to find that our own enormous collec- 
tion of Geospizidse did not suffice to establish the progressive 
changes of plumage in the several species, from young to adult, 
and from males in the female-like plumage to the higher stages. 
This is due primarily to the fact that the collectors did not deter- 
mine the age of specimens as based upon condition of the skull, 
as can be done in such birds for some months beyond the juvenal 
stage, and also because very few molting birds were collected. 
Ridgway (1901) and Snodgrass & Heller (1904) describe “young,” 
“immature,” and other stages for certain of the species, but in 
our own large series I find so many facts contradictory to the 
assumption of any given age for certain of the described plumages 
that I can not agree with their conclusions nor can I indicate any 
positively ascertained line of development in the individuals of 
any one species. This, however, could probably be done with 
relative ease by the collecting, not of vastly greater series of speci- 
mens, but of a few birds carefully selected and at the proper sea- 
sons, and with their ages definitely ascertained. 

Certain facts do stand out in our collection that advance our 
knowledge of conditions to some extent. I regard it as proved 
that in adults of both sexes the bill changes color seasonally, be- 
ing black during the breeding period, pale colored at other times. 
Color of bill in these birds has heretofore been described either 
as a specific character, as a sexual or age character, or as being 
individually variable and without any particular significance. There 
is one exception to this statement in that Sharpe (1888, p. 6) ex- 
pressed his belief that the bill changes color with different sea- 
sons, but he coupled this with a conviction of seasonal change in 
plumage, too. I think that there can be no doubt that changing 
color in the bill is partly with age and partly with the seasons. 
With age in that the juvenal bill is pale colored in both sexes; 
in breeding birds (both sexes) the bill becomes black, reverting 
to a pale color at the close of each breeding season. In this con- 
viction I have been careful to give the details of conditions in 
every series, so that others can weigh the evidence for them- 
selves. The nesting season with these birds seems to be for the 
most part from early November to early April, and black-billed 
birds are almost invariably collected at that time. There are 
some slight discrepencies, but they may be explained as due to 
variations in the breeding season upon different islands, or it 
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may be the case that all individuals upon one island are not engaged 
in breeding activities throughout the entire length of the extended 
nesting period. At any rate, every one of the many specimens 
that are marked as associated with nest or eggs has a black bill. 
There is this further qualification to be made, too, that in the larger 
billed birds (such as magrurostris ) the bill rarely becomes entirely 
pale colored in the adult, retaining a partly dusky appearance 
throughout the year, though much less black after the close of 
the nesting season. 

It seems evident that, following the post-juvenal molt, there is 
but one molt during the year, in the period immediately follow- 
ing the nesting season, during April and May for the most part. 
The post-juvenal molt takas place at about the same time. Allowing 
for different breeding seasons, this is a condition common to 
many Passerine birds. 

Regarding the relationships of the Geospizid® to other groups 
elsewhere (American or Polynesian), as to position of the family 
in the general scheme of avian classification, I have no new ideas 
to offer. It seems to me that the statement of Rothschild & Hartert 
(1899, p. 153) that “the South American members of the genus 
Guiraca . . . are . . . the nearest relations to Geospiza” has no 
more to support it than incidental resemblance in shape of bill 
between certain species of the two groups, and can be dismissed 
with exactly the words those authors { loc . cti.) use in denying 
such relationship between Geospiza and some Hawaiian birds: 
“The resemblance with certain thick-billed Hawaiian finches, such 
as Telespiza , cannot have any serious consideration, as indica- 
tive of real relationship.” Salvin’s (1876, p. 488) assertion of 
resemblance between Camarhynchus and the Peruvian genus 
Neorhynchus has been denied by Ridgway (1897, p. 466), pre- 
sumably on good ground; and Lucas’ (1894) and Ridgway^s 
(1897) assignment of Certhidea to the Mniotiltidae seems to me 
to be a mistake. It will be noted that the above mentioned claims 
of relationship imply different mainland sources of origin for at 
least three of the genera of Geospizidee. My own view is of close 
relationship between these several genera, so close as to imply 
their differentiation after the establishment of the ancestral Geo- 
spizid upon the Galapagos. It seems to me that the clue to the 
question may be found in the genus Pinaroloxias , which, as pointed 
out by Ridgway <1897, p. 466, footnote), offers various significant 
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facts in its specific characters and in its geographic location. This 
form, indubitably of the Geospizidas, is, according to Ridgway, 
suggestive of certain West Indian Coerebidas in some respects, and 
its habitat, Cocos Island, is on a line of drift-sweeping currents 
known to extend from Panama southward toward the Galapagos. 

Melanism in the Geospizidae is probably a group character, and 
not a result of some peculiarity in the island environment. Though 
conspicuous in this one dominant group of birds, and also in the 
Buteo of the Galapagos, it does not commonly occur in other 
species. In fact, melanism might well be expected here in Pyroce - 
phalus , as it occurs in a form of that genus in Peru, on the 
adjacent coast of South America. Its non-appearance in the Gala- 
pagos species may be interpreted as being due to their having a 
different origin, and also as indicating the absence from the Gala- 
pagos environment of any favorable stimulus to that condition. 

Next to the Geospizids the most important bird group is the 
genus Nesomimus (Mockingbirds), peculiar to the Galapagos and 
distributed throughout the archipelago. There are four distinct 
species, three of them each restricted to one large island with its 
nearby islets, the fourth divided into a number of recognizable 
subspecies and distributed over many islands. The three first men- 
tioned occur upon three large islands at the southeastern extremity 
of the archipelago, islands that are nearer to each other than to 
the rest of the group. Another variable genus is Pyrocephalus 
(Vermilion Flycatchers), which has developed one sharply dis- 
tinguished species upon Chatham Island, a slightly variable species 
over the rest of the archipelago. 

Then there are various other bird groups, mostly representatives 
of mainland genera, but nearly all distinct and sharply differen- 
tiated species, restricted to the Galapagos and showing various 
peculiarities of distribution. In several cases these are divided 
into clearly differentiated varieties upon different islands, and in 
nearly every other species there can be found upon one island 
or another some slight departure from the mode of its kind. I 
cannot see in the different bird groups any conformity in the ways 
in which species and subspecies of each have been developed. On 
the contrary, it looks much more as though the Geospizidae, Neso - 
mimus and Pyrocephalus , for example, had obtained their first 
foothold in the Galapagos at different points, perhaps at different 
times, and had accordingly each produced their most strongly 
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differentiated forms where varied circumstances governed. It is 
certainly true of Chatham Island, though, that there have been 
more or less conspicuous developments there in many different 
species, some of which are uniform over other islands. 

Most of the outlying islands are small, with relatively few 
species. Chatham, however, is one of the larger islands, it is on 
the edge of the archipelago and it is rather remote from the others. 
As with the other large islands it has more bird species than the 
smaller islands, and as with the other outlying islands (all of 
which are much smaller) it has a large proportion of forms peculiar 
to itself. Nesomimus , Certhidea, and Pyrocephalus have all pro- 
duced strongly characterized Chatham Island species. Camarhyn- 
chus parvulus and Cactospiza pallida have differentiated to the 
point where they can be accorded subspecific recognition, while 
Butorides sundevalli, Myinrchus magnirostris , and Geospiza scand- 
nns intermedia, all exhibit tendencies, not so far advanced, toward 
the development of certain characters peculiar to this one island. 

In conclusion it may be said, and most emphatically, that, de- 
spite the enormous collections already accumulated therefrom, the 
Galapagos Islands offer an unrivalled opportunity for further field 
work. I am not alluding to the chance of discovering additional 
un-named species, as can probably still be done, nor does it seem 
desirable to pursue general collecting on a large scale. The work 
I have in mind could, some of it, be done by the visiting collector, 
spending relatively few weeks upon the islands, but the most prom- 
ising lines of investigation are such as might be taken up by some 
one who could devote a period of years to almost or entirely con- 
tinuous residence there. If large series of any one species should 
be collected they should be of selected forms and from selected 
localities, to provide correlations with similarly large series taken 
twenty-five or thirty years ago. My idea, though, of the sort of 
collecting that would be most apt to yield \aluable data at once, 
is as follows: Of specimens taken two or three months subsequent 
to the breeding season, young and old after the post-juvenal and 
annual molts, respectively, with ages definitely ascertained from 
anatomical evidence: of molting birds in considerable number; 
of paired birds, and of whole families, parents and well-grown 
young together: and of specimens preserved entire for dissection. 
Specimens of these sorts are very scarce in collections* Then, 
there is need of careful observations not entailing the killing of 
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the birds; of censuses upon different islands showing relative 
abundance of species, and, especially, the ratio of high-plumaged 
males; of evidence of any sort bearing upon the inter-relations in 
life of the many closely similar forms. Lines of inquiry almost 
without number would open up with the beginning of any investi- 
gations of such nature. 

There is a great opportunity here for some one, in the life study 
of a group of island birds, the Geospizidae, of highly peculiar de- 
velopment as a result of ages of isolation. The especial attrac- 
tion about this particular group is that, instead of being rigidly 
dependent upon circumscribed conditions, the pampered and help- 
less heirs of a secluded heritage, such as are the Drepanids of 
the Hawaiian Islands, the Geospizids seem to be a particularly 
virile and aggressive stock. Although different lines of develop- 
ment are pushed to remarkable extremes, they have not been proved 
to be adaptations, and unlike forms apparently pursue very similar 
sorts of lives. Much might be learned from carefully directed 
observations of the living birds amidst natural surroundings, and 
perhaps of the same species in captivity. 


Check-List of Galapagos Birds 

1. Spheniscus mendiculus Sundevall 

2. Diomedea irrorata Salvin 

3. Pterodroma phaeopygia (Salvin) 

4. Puffinus obscurus subalaris Ridgway 

5. Procellaria tethys (Bonaparte) 

6. Oceanodroma castro (Harcourt) 

7. Oceanites gracilis galapagoensis Lowe 

8. Phaethon aethereus Linnaeus 

9. Pelecanus occidentals Linnaeus 

10. Sula piscator websteri Rothschild 

11. Sula dactylatra granti Rothschild 

12. Sula nebouxii Milne-Edwards 

13. Nannopterum harrisi (Rothschild) 

14. Fregata magnificens Mathews 

15. Fregata minor ridgwayi Mathews 

16. Ardea herodias cognata Bangs 

17. Casmerodius egretta (Gmelin) 

18. Butorides sundevalli Reichenow 

19. Nyctanassa violacea pauper (Sclater & Salvin) 

20. Phcenicopterus ruber Linnaeus 

21. Querquedula discors (Linnaeus) 

22. Paecilonitta galapagensis Ridgway 

23. Buteo galapagoensis (Gould) 

24. Pandion haliaetus carolinensis (Gmelin) 
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25. Creciscus spilonotus (Gould) 

26. Gallinula chloropus cachinnans Bangs 

27. Haematopus palliatus galapagensis Ridgway 

28. Squatarola squatarola (Linnaeus) 

29. Charadrius semipalmatus Bonaparte 

30. Arenaria interpres interpres (Linnaeus) 

31. Pisobia bairdii (Coues) 

32. Pisobia minutilla (Vieillot) 

33. Crocethia alba (Pallas) 

34. Tringa solitaria Wilson 

35. Catoptrophorus semipalmatus inornatus (Brewster) 

36. Heteroscelus incanus (Gmelin) 

37. Actitis macularia (Linnaeus) 

38. Numenius hudsonicus Latham 

39. Himantopus mexicanus (Miiller) 

40. Lobipes lobatus (Linnaeus) 

41. Steganopus tricolor Vieillot 

42. Stercorarius pomarinus (Temminck) 

43. Larus fuliginosus Gould 

44. Larus pipixcan Wagler 

45. Creagrus furcatus (Neboux) 

46. Sterna fuscata crissalis (Lawrence) 

47. Anous stolidus galapagensis Sharpe 

48. Gygis alba (Sparrman) 

49. Nesopelia galapagoensis galapagoensis (Gould) 

50. Nesopelia galapagoensis exsul Rothschild & Hartert 

51. Coccyzus melacoryphus Vieillot 
[Coccyzus ferrugineus Gould. Cocos Id. ] 

52. Tyto punctatissima (Gray) 

53. Asio galapagoensis (Gould) 

54. Myiarchus magnirostris (Gray) 

55. Pyrocephalus nanus nanus Gould 

56. Pyrocephalus nanus intercedens Ridgway 

57. Pyrocephalus dubius Gould 
[Nesotriccus ridgwayi Townsend. Cocos Id.} 

58. Progne modesta (Neboux) 

59. Hirundo erythrogaster Boddaert 

60. Nesomimus trifasciatus (Gould) 

61. Nesomimus macdonaldi Ridgway 

62. Nesomimus melanotis (Gould) 

63. Nesomimus parvulus parvulus (Gould) 

64. Nesomimus parvulus Tbarringtoni Rothschild 

65. Nesomimus parvulus bindloei Ridgway 

66. Nesomimus parvulus personatus Ridgway 

67. Nesomimus parvulus wenmani Swarth 

68. Nesomimus parvulus hulli Rothschild 

69. Nesomimus parvulus bauri Ridgway 

70. Dendroica petechia aureola (Gould) 

71. Dolichonyx oryzivorus (Linnaeus) 

72. Geospiza magnirostris Gould 

73. Geospiza fortis Gould 

74. Geospiza fuliginosa fuliginosa Gould 

75. Geospiza fuliginosa minor Rothschild & Hartert 
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76. Geospiza acutirostris Ridgway 

77. Geospiza difficilis Sharpe 

78. Geospiza debilirostris Ridgway 

79. Geospiza septentrionalis septentrionalis Rothschild & Hartert 

80. Geospiza septentrionalis nigrescens Swarth 

81. Geospiza scandens scandens (Gould) 

82. Geospiza scandens intermedia Ridgway 

83. Geospiza scandens abingdoni Sclater & Salvin 

84. Geospiza scandens rothschildi Heller & Snodgrass 

85. Geospiza conirostris conirostris Ridgway 

86. Geospiza conirostris propinqua Ridgway 

87. Platyspiza crassirostris (Gould) 

88. Camarhynchus psittacula Gould 

89. Camarhynchus habeli Sclater & Salvin 

90. Camarhynchus affinis Ridgway 

91. Camarhynchus pauper Ridgway 

92. Camarhynchus parvulus parvulus Gould 

93. Camarhynchus parvulus salvini Ridgway 

94. Camarhynchus aureus Swarth 

95. Camarhynchus conjunctus Swarth 

96. Cactospiza pallida pallida (Sclater & Salvin) 

97. Cactospiza pallida producta (Ridgway) 

98. Cactospiza pallida striatipecta Swarth 

99. Cactospiza giffordi Swarth 

100. Cactospiza heliobates (Snodgrass & Heller) 

101. Certhidea olivacea Gould 

102. Certhidea fusca Sclater & Salvin 
108. Certhidea becki Rothschild 

104. Certhidea mentalis Ridgway 

105. Certhidea ridgwayi Rothschild & Hartert 

106. Certhidea luteola Ridgway 

107. Certhidea cinerascens Ridgway 

108. Certhidea bifasciata Ridgway 
[Pinaroloxias inornata (Gould) Coco * 7d.] 
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Accounts of the Species 

1. Spheniscus mendiculus Sundevall 

Spkeniscu8 mendiculu s Sundevall, 1871, pp. 126, 129 (James Id.; 
orig. descr.). — Salvin, 1876, p. 508, pi. 89. — Wolf, 1879, p. 297 
(41) (Charles Id.). — Ridgway, 1890, p. 119 (Albemarle Id.); 
1897, p. 660 (map of range). — Ogilvie-Grant, 1898, p. 653. — 
Rothschild & Hartert, 1899, p. 199 (Albemarle, Duncan and 
Brattle); 1902, p. 416. — Snodgrass & Heller, 1904, p. 235 (Sey- 
mour, Albemarle, Narboro; Wenman? Habits). — Gifford, 1913, 
p. 16, pi. 1, fig. 1 (Charles, Duncan, South Seymour, James, 
Narborough, Albemarle, Jervis, Onslow. Habits, description, 
measurements, etc.). — Gyldenstolpe, 1927, p. 106 (particulars 
of type specimen, in Royal Natural History Museum, Stockholm). 
Spheniscus kumboldtii Townsend, 1927, p. 509, pi. xxvill (actions in 
captivity), 

Spheniscus mendiculus Sundevall 

Type. — Royal Natural History Museum. Stockholm, no. 9797 : 
4 ad.; James Island; May 10, 1852; “Eugenie” expedition. 

Habitat. — Vicinity of Galapagos Archipelago. 

The Academy expedition of 1905-1906 collected 17 specimens 
(nos. 338-354). On a subsequent visit to the Galapagos by mem- 
bers of the Academy staff in December, 1927, and January, 1928, 
two adult male penguins were brought home alive. These lived 
for some months in the Steinhart Aquarium, dying, respectively, 
on July 7 and October 15, 1928, when they were preserved as 
study skins (nos. 31709, 31743). 

2. Diomedea irrorata Salvin 

“Two kinds of Albatrosses” Habel, in Salvin, 1876, p. 458, in text 
(Hood Id.). 

Diomedea exulans Wolf, 1879, p. 269 (13), in text. 

Diomedea irrorata Salvin, 1883, p. 430 (orig. descr.; “Callao Bay, 
Peru, December 1881.”) ; 1896, p. 445, pi. vui. — Rothschild & 
Hartert, 1899, p. 192 (habits, descr., etc.); 1902, p. 414 (habits). 
— Godman, 1907-1910 (1910), p. 330, pi. 93 (mon.). — Snodgrass 
& Heller, 1904, p. 240 (descr. eggs, etc.). — Loomis, 1918, p. 75, 
pis. 6-12 (distr., habits, meas., etc.) ; 1919, p. 370, pis. 14-16 
(variation). — Beebe, 1926, pp. 105, et seq. f 433, pis. (nesting 
habits). 

? Diomedea exulans Ridgway, 1897, p. 646. 

? Diomedea nigripes Ridgway, 1897, p. 647. 

Diomedea irrorata Salvin 

Type . — British Museum, no. 88.5.18.165; $ ad.; Callao Bay, Peru; 
December, 1881; Captain A. H. Markham. 



34 


CALIFORNIA ACADEMY OF SCIENCES 


[Oo. Papers 


Habitat. — Known to nest only on Hood Island, Galapagos Archi- 
pelago; extent of migrations elsewhere unknown, but occasionally, 
at least, to the adjacent coast of South America. 

Seventy-three specimens were collected by the Academy expedi- 
tion (nos. 1174-1246). 

3. Pterodroma phaeopygia (Salvin) 

CEstrelata phmopyguv Salvin, 1876, p. 507, pi. 88, fig’. 1 (Chatham 
Id., Galapagos Archipelago; orig. descr.) ; 1896, p. 407. — God- 
man, 1907-1910 (1908), p. 207, pi. 56 (mon.). 

A$8trelata phmopygia Ridgway, 1897, p. 648. — Rothschild & Hartert, 
1899, p. 198; 1902, p. 414. — Snodgrass & Heller, 1904, p. 242. 
Pterodroma phseopygia Loomis, 1918, p. 97 (description, measure- 
ments, distribution, etc., Hawaiian and Galapagos birds declared 
to be indistinguishable). 

(Estrelata phjeopygia Salvin 

Cotype . — British Museum, no. 59.1.31.20; ad., sex?; Chatham 
Island* 

Cotype . — British Museum, no. 59.1.31.21; ad; sex?; Chatham 
Island. 

Both received from Captain Kellett and Lieutenant Wood, as 
entered in the “Catalogue of Birds” (vol. XXV, p. 407), though 
no such notation is made upon the labels. No. 59.1.31.20 now 
carries a red “type label;” the description was based upon both 
skins. 

Habitat. — The Galapagos Archipelago; ? Hawaiian Islands. 
Extent of migration unknown. 

The Academy expedition collected 181 specimens (nos. 928- 
1108). 


4. Puffinus obscurus subalaris Ridgway 

Puffinus obscurus Salvin, 1883, p. 431 (Charles Id.); 1896, p. 382. — 
Loomis, 1918, p. 122 (descr., habits, meas., crit.). 

Puffinus subalaris Ridgway (ex Townsend MS.), 1897, p. 650 (Dal- 
rymple Rock, Chatham Id.; orig. descr.). — Godman, 1907-1910 
(1908), p. 117 (mon.). 

Puffinus obscurus subalaris Rothschild & Hartert, 1899, p. 194; 1902, 
p. 241. — Snodgrass & Heller, 1904, p. 241. 

Puffinus Iherminieri subalaris Mathews, 1912, p. 70 (southern part 
of Galapagos Archipelago). 

Puffinus Iherminieri becki Mathews, 1912, p. 70 (Culpepper and Wen- 
man islands). 

Puffinus tenebrosus Townsend, 1890, p. 142; 1895, p. 126. 


•With original label of either Kellett or Wood. Marked “type"* in Salvin’* 
bandwriting. N.B.K. 




No. 18] 


SWARTH— AVIFAUNA OF THE GALAPAGOS ISLANDS 


35 


Puffinus subalaris Ridgway 

Type. — United States National Museum, no. 117472; £ ad.; 

Dalrymple Rock, Chatham Island; April 6, 1888; C. H. Townsend. 

Puffinus lherminieri becki Mathews 

Type. — Rothschild Museum; 9 ad.; Culpepper Island; July 27, 
1895; C. M. Harris (Webster-Harris expedition) ; orig. no. 184. 

Habitat. — Breeding upon the Galapagos Islands. Extent of 
migration elsewhere unknown. 

The Academy expedition collected 109 specimens (nos. 814-922). 

5. Procellaria tethys (Bonaparte) 

Thalassidroma Tethys Bonaparte, 1853, p. 47 (“noch kleiner, als 
die pelagica ex Insulis Gallapagoes.”) . [See also Mathews, 1925, 
P. 12.] 

Procellaria, tethys Salvin, 1876, p. 507, pi. 88, fig. 2; 1896, p. 346. — 
Townsend, 1895, p. 126 (off Chatham Id. and 400 miles east of 
Galapagos Islands). — Ridgway, 1897, p. 656. — Rothschild & 
Hartert, 1899, p. 199; 1902, p. 416.— Snodgrass & Heller, 1904, 
p. 242.— Godman, 1907-1910 (1907), p. 4, pi. 2 (men.). 
Oceanodroma tethys Loomis, 1918, p. 151 (monograph). 

Habitat. — Breeds upon the Galapagos Islands. Its range “ex- 
tends over the intertropical seas contiguous to the American west- 
coast” (Loomis, 1918, p. 152). 

The Academy expedition collected 92 specimens (nos. 355-446). 

6. Oceanodroma castro (Harcourt) 

Oceanodroma cryptoleitcnra Townsend, 1895, p. 125 (Wenman Id.). — 
Salvin, 1896, p. 350. — Ridgway, 1897, p. 654. — Rothschild & 
Hartert, 1899, p. 198. — Snodgrass & Heller, 1904, p. 243. 
Oceanodroma castro Rothschild & Hartert, 1902, p. 415. — Loomis, 
1918, p. 156 (habits, meas., crit., etc.). — Godman, 1907-1910 
(1907), p. 15, pi. 5 (mon.). 

Oceanodroma castro hanysi Nichols, 1914, p. 388 (“Type. No. 12413. 
Collection of E. A. and 0. Bangs. $. Collected 1° N. 93° W., 
February 6, 1901, by R. H. Beck.”). — Bangs, 1930, p. 172 (par- 
ticulars of type specimen, in Museum of Comparative Zoology). 

Oceanodroma castro bangsi Nichols 

Type. — Museum of Comparative Zoology, no. 112413; 9 ; Gala- 
pagos Islands, long. 93° W.; February 6, 1901; R. H. Beck. 

Habitat. — Vicinity of Galapagos Islands. Tropical and tern 
perate seas, both in the Atlantic and Pacific. 
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The Academy expedition collected 35 specimens (nos. 485-488, 
490-520). 


7. Oceanites gracilis galapagoensis Lowe 

Oceanites gracilis Ridgway, 1897, p. 658. — Rothschild & Hartert, 
1899, p. 198; 1902, p. 416. — Snodgrass & Heller, 1904, p. 243. — 
— Godman, 1907-1910 (1907), p. 48, pi. 13 (mon.). — Loomis, 
1918, p. 180 (meas., molt, occurrence, etc.). 

Oceanites gracilis galapagoensis Lowe, 1921, p. 140 (Charles Id.; 
orig. descr.). 

Oceanites gracilis galapagoensis Lowe 

Type. — British Museum, no. 99.9.1.523; <£ad.; Charles Island; 

November 4, 1897; Webster-Harris expedition. 

Habitat. — Galapagos Archipelago. 

The Academy expedition collected 87 specimens (nos. 659-745), 

all from the Galapagos. There is no material from other points 

available for comparison. 

8. Phaethon lethereus Linnaeus 

Phaeton sethereus Salvin, 1876, p. 497 (Tower Id.). 

Phaethon sethereus Ridgway, 1897, p. 600. — Rothschild & Hartert, 
1899, p. 180 (Tower, Hood, Gardner and Culpepper islands) ; 
1902, p. 409 (habits). — Snodgrass & Heller, 1904, p. 244. — Beck, 
1904, p. 10, fig. (habits). — Gifford, 1913, p. 104 (throughout the 
Galapagos Arch ipelago ) . 

Phaethon sethereus limatus Peters, 1930, p. 261 (Tower Island). 

Phaethon lethereus limatus Peters 

Type . — Museuip of Comparative Zoology, no. 65699; 3 ad.; 

Tower Island; September 3, 1891; George Baur. 

Habitat. — Both coasts of tropical America. 

The Academy expedition collected 78 specimens (nos. 2715- 
2792). 


9. Pelecanus occidentalis Linnaeus 

Pelecanus fuscus Sundevall, 1871, pp. 125, 129. — Salvin, 1876, p. 
496; 1883, p. 427 (Charles Id.) .—Gifford, 1913, p. 107 (distr. 
in the Galapagos, habits, meas., etc.). 

Pelecanus fuscus calif omicus Ridgway, 1897, p. 593. — Rothschild & 
Hartert, 1899, p. 176 (crit.; nest and eggs); 1902, p. 406 
(nesting). 

Pelecanus californiums Ridgway, 1890, p. 113 (Chatham Id.). — Grant, 
1898, p. 478. — Snodgrass & Heller, 1904, p. 251 (distr. in Gala- 
pagos, colors of Boft parts, meas., etc.). 
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Habitat. — Coast of South Carolina south to Brazil, northern 
Peru and the Galapagos Islands. 

The Academy expedition collected 10 specimens (nos. 2793- 
2802). Breeding adults from the Galapagos Islands have the 
neck light reddish in color, as compared with blackish in Cali- 
fornian and Lower Californian birds ( Pelecanus calif ornicus ) , 
which, according to Brewster (1902, p. 38), is one of “the most 
striking points of distinction between the two species.” 

10. Sula piscator websteri Rothschild 
Sula piscator Ridgway, 1897, p. 598. 

Sula webstei'i Rothschild, 1898a, p. lii (orig. descr.). — Beck, 1904, 
p. 8 (habits). 

Sula piscat?nx websteri Rothschild & Hartert, 1899, p. 177; 1902, p. 
406. — Snodgrass & Heller, 1902, p. 515 (Cocos and Galapagos) ; 
1904, p. 246. 

Sula piscatHx Gifford, 1913, p. 85, pi. V, fig. 1 (occurrence on Gala- 
pagos, habits, meas., etc.). 

Habitat. — “Clarion Island. Galapagos, and the neighboring seas” 
(Rothschild, 1898). 

The Academy expedition collected 58 specimens (nos. 2408- 
2465). 


11. Sula dactylatra granti Rothschild 

Dysporus cyanops Sundevall, 1871, p. 125 (Galapagos Islands). 
Sula cyanops Salvin, 1883, p. 427 (Charles Id.). — Ridgway, 1897, p. 
595. 

Sula variegata Rothschild & Hartert, 1899, p. 178; 1902, p. 407. — 
Snodgrass & Heller, 1904, p. 244. — Gifford, 1913, p. 89. 

Sula granti Rothschild, 1902b, p. 7 (orig. descr.). 

Sula dactylatra granti Rothschild, 1915, p. 44. — Hartert, 1925, p. 
274 (particulars of type specimen, in Rothschild Museum). 

Sula granti Rothschild 

Type . — Rothschild Museum; 9 ad.; Culpepper Island; July 29, 
1897; F. P. Drowne (Webster-Harris expedition); orig. no. 126. 

Habitat. — Galapagos Islands. 

The Academy expedition collected 69 specimens (nos. 2466- 
2534). 


12. Sula nebouxii Milne-Edwards 

Sula nebouxii Ridgway, 1897, p. 596 (distr. in Galapagos Ids., descr., 
etc.). 

Sula nebouxi Grant, 1898, p. 435. — Rothschild & Hartert, 1899, p. 
178 (distr. in Galapagos, eggs, etc.); 1902, p. 407.— Snodgrass 
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& Heller, 1904, p. 248. — Beck, 1904, p. 6, fig. (habits.) — Gifford, 
1913, p. 93, pi. 5, fig. 2 (plumages, eggs, meas., crit.). 

Sula gossi Ridgway, 1890, p. 114, (Chatham Id.). 

? Dysporus leucogaster Sundevall, 1871, p. 125. 

? Sula leucogaster Salvin, 1876, p. 496. 

? Sula brew8teri Ridgway, 1897, p. 597, part (Galapagos occurrences). 
— Rothschild & Hartert, 1899, p. 179. 

Habitat. — Gulf of California and southward to Galapagos Islands 
and coast of Chili. 

The Academy expedition collected 65 specimens (nos. 2535- 
2599). 


Genus Nannopterum Sharpe 

Nannoptei'um Sharpe, Hand-list of the Genera and Species of Birds, 
vol. 1, 1899, p. 235. (Type, Phalacrocorax harrisi Rothschild.) 

13. Nannopterum harrisi (Rothschild) 

Phalacrocorax harrisi Rothschild, 1898a, p. lii (Narborough Id.; 
orig. descr.). — Ogilvie-Grant 1898, p. 655. — Rothschild & Hartert, 
1899, p. 179; 1902, p. 408, pi. X (habits). — Gadow, 1902, p. 
169, pis. XIV-XV (osteology). — Beck, 1902, p. 20, text fig. 
(habits). — Snodgrass & Heller, 1904, p. 249 (habits, eggs, etc.). 
— Hartert, 1925, p. 274 (particulars of type specimen, in Roths- 
child Museum). 

Nannopterum harrisi Gifford, 1913, p. 80 (habits, nesting, meas., 
etc.). — Shufeldt, 1915, pp. 86-114, pis. XV-XIX (osteology). 

Phalacrocorax harrisi Rothschild 

Type . — Rothschild Museum 3 (not fully adult) ; Narborough 
Island; December 6, 1897; C. D. Hull (Webster-Harris expedi- 
tion) ; orig. no. 2879. 

Habitat. — Galapagos Archipelago, where it is almost, or en- 
tirely, confined to the coast of Narborough and the adjacent coast 
of Albemarle Island. 

The Academy expedition of 1905-1906 collected 27 specimens 
(nos. 2354-2380). On a later visit to the Galapagos by members 
of the Academy staff, five more were collected (one, entire, in 
alcohol), at Tagus Cove, Albemarle Island, December 12, 1927 
(nos. 31338-31342). 

14. Fregata magnificens Mathews 

Fregata aquila Gould, 1841, p. 146, part ?. — Salvin, 1876, p. 497, 
part ? (Tower Id.). — Ridgway, 1897, p. 590. — Rothschild & 
Hartert, 1899, p. 175, part; 1902, p. 405, part ?. — Snodgrass & 
Heller, 1902, p. 516, part; 1904, p. 252, part. — Gifford, 1913, p. 
100, pis. VI, VII, part. 
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Tackypetes aquilus Sundevall, 1871, p. 125, part. 

Fregata minor magnificens Mathews, 1914, p. 120 (orig. descr.; “Bar- 
rington, Indefatigable, Albemarle Islands, etc.”). — Hartert, 1925, 
p. 274 (particulars of type specimen, in Rothschild Museum). 
Fregata magnificens Rothschild, 1915, p. 145. 

Fregata magnificens magnificens Lowe, 1924, p. 303. 

Fregata minor magnificens Mathews 

Type . — Rothschild Museum; <£ad.; Barrington Island; July 8, 
1891; Dr. G. Baur; orig. no. 259. 


15. Fregata minor ridgwayi Mathews 

Fregata aquila Gould, 1841, p. 146, part ? — Salvin, 1876, p. 497, 
part ? (Tower Id.). — Rothschild & Hartert, 1899; p. 175, part; 
1902, p. 405, part? (Culpepper, Wenman and Tower islands, 
nesting). — Snodgrass & Heller, 1902, p. 516, part; 1904, p. 252, 
part.— Gifford, 1913, p. 100, pis. VI, VII, part. 

Tackypetes aquilus Sundevall, 1871, p. 125, part. 

Fregata aquila minor Ridgway, 1897, p. 591. 

Fregata minor ridgwayi Mathews, 1914, p. 120 (orig. descr.; “Cul- 
pepper and Wenman Islands”). — Rothschild, 1915, p. 145. — Lowe, 
1924, p. 306, et seq. — Hartert, 1925, p. 275 (particulars of type 
specimen, in Rothschild Museum). 

Fregata minor ridgwayi Mathews 

Type . — Rothschild Museum; 3 ad.; Culpepper Island; July 27, 
1897; C. M. Harris (Webster-H arris expedition); orig. no, 194. 

In the Academy’s series of Fregata from the Galapagos Islands 
it is easily possible to differentiate the species minor and mag- 
nificens, easily, that is, as regards the adults and some immatures, 
inferential ly as regards most of the young birds. The characters 
pointed out by Mathews (1914), and especially by Lowe (1924), 
are readily apparent. This series of Fregata was reported upon 
by Gifford (1913, p. 100), as regards life history and habits, and, 
as it happens, he gives colors of some of the “soft parts” of birds 
from two different islands. The observed variations he ascribes, 
inferential ly at least, to the one lot being in breeding, the other 
in non-breeding, condition, but the two lots, according to my view, 
are of two species. He remarks that “the colors of the naked parts 
of birds taken on Hood [= F . minor ridgwayi ] .... were as 
follows: Orbital ring black in adult males, red in adult females, 
and pale blue in immature birds. Bills were pale blue in all but 
adult males.” Three adults taken at Academy Bay, Indefatigable 
Island, in July [= F. magnificens] were thus described: “Two 
were adult females with orbital rings dark blue, gular sacs purplish, 
and feet red. The remaining bird, an adult male, had a bright 
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Specimens of Fregata magnificens in the Collection 
of the California Academy of Sciences 


Number 

2678 

Sex 

and age 

3 ad. 

Locality 

Indefatigable 

Date 

July 21, 

1906 

2681 

3 

ad. 

Indefatigable 

July 16, 

1906 

2707 

3 

im. 

South Albemarle 

April 27, 

1906 

2680 

9 

ad. 

Indefatigable 

July 20, 

1906 

2684 

9 

ad. 

Indefatigable 

July 17, 

1906 

2688 

9 

ad. 

Duncan 

Dec. 14, 

1905 

2686 

9 

ad. 

Duncan 

Dec. 12, 

1905 

2687 

9 

ad. 

Hood 

Sept. 28, 

1905 


Specimens of Fregata minor ridgwayi in the Collection 
of the California Academy of Sciences 

Sex 


Number 

and acre 

Locality 


Date 

2679 

3 

ad. 

Hood 

June 

25, 

1906 

2683 

3 

ad. 

Hood 

June 

28, 

1906 

2689 

9 

ad. 

Hood 

June 

25, 

1906 

2690 

9 

ad. 

Hood 

June 

28, 

1906 

2692 

9 

ad. 

Hood 

June 

28, 

1906 

2693 

9 

ad. 

Hood 

July 

2, 

1906 

2694 

3 

im. 

Hood 

July 

2, 

1906 

2697 

3 

im. 

Hood 

July 

2, 

1906 

2700 

3 

im. 

Hood 

July 

2, 

1906 

2695 

3 

im. 

Hood 

Sept. 

28, 

1905 

2698 

3 

im. 

Hood 

Sept. 

28, 

1905 

2702 

3 

im. 

Hood 

Sept. 

28, 

1905 

2703 

3 

im. 

Hood 

Sept. 

28, 

1905 

2708 

3 

im. 

Hood 

Sept. 

28, 

1905 

2701 

3 

im. Lat. 

14°11'N. Lat. 

109°20'W. Oct. 

9, 

1906 

2696 

9 

im. 

Hood 

June 

28, 

1906 

2699 

9 

im. 

Hood 

June 

28, 

1906 

2706 

9 

im. 

Hood 

June 

28, 

1906 

2691 

9 

im. 

Hood 

Sept. 

28, 

1905 

2704 

9 

im. 

Brattle 

Oct. 

30, 

1905 

2705 

9 

im. 

Hood 

July 

2, 

1906 

2709 

3 

nat. 

Hood 

Sept. 

28, 

1905 

2710 

3 

nat. 

Hood 

Sept. 

28, 

1905 

2711 

9 

nat. 

Hood 

June 

26, 

1906 

2712 

? 

nat. 

Hood 

June 

25, 

1906 

2713 

7 

nat. 

Hood 

June 

26, 

1906 

2714 


nat. 

Hood 

June 

25, 

1906 
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red gular sac.” The red feet of the adult female magnificens re- 
main a distinguishable character of the specimens to the present 
time, twenty-five years after the birds were collected. 

Both forms apparently occur throughout the Archipelago, but 
nothing is known as to the degree to which breeding colonies of 
the two are segregated, whether upon different islands, upon dif- 
ferent parts of the same island, or whether individuals of both 
species nest side by side. From the localities of capture of the 
Academy series there is suggested general segregation of the 
two, with occasional individuals of each wandering into the terri- 
tory of the other. 

The Academy series includes 8 specimens of magnificens and 
27 of ridgwayi (nos. 2678-2714). 

16. Ardea herodias cognata Bangs 

Ardea herodia s Gould, 1841, p. 128. — Sclater & Salvin, 1870, p. 323 
(Indefatigable Id.). — Salvin, 1876, p. 497. — Ridgway, 1890, p. 
114 (Duncan Id.). — Sharpe, 1898, p. 80, part. — Rothschild & 
Hartert, 1899, p. 180 (Albemarle and Indefatigable islands) ; 
1902, p. 410 (eggs). — Snodgrass & Heller, 1904, p. 264 (Seymour, 
Indefatigable, Duncan, Albemarle and Narborough; descr. nest 
and eggs). — Gifford, 1913, p. 68 (James, Duncan, Seymour, Inde- 
fatigable, Albemarle, Narborough, Charles, Hood and Chatham 
islands). 

? Ardea herodias Ridgway, 1897, p. 601 (crit.). 

Ardea herodias cognata Bangs, 1903, p. 100 (Indefatigable Id.; orig. 
descr.) ; 1930, p. 180 (particulars of type specimen, in Museum 
of Comparative Zoology). — Oberholser, 1912, p. 649 (monograph 
of the species). 

Ardea herodias cognata Bangs 

Type . — Museum of Comparative Zoology, no. 112,451; Inde- 
fatigable Island; February 16, 1901; R. H. Beck. 


Specimens op Ardea herodias cognata in the Coulection 
op the California Academy of Sciences 


Number 

Sex 

and acre 

Locality 

Date 

2014 

S ad. 

Indefatigable 

July 16, 

1906 

2019 

$ ad. 

Indefatigable 

July 18, 

1906 

2016 

$ ad. 

Indefatigable 

July 23, 

1906 

2020 

$ ad. 

S. Seymour 

July 26, 

1906 

2018 

ad. 

Albemarle 

Aug. 10, 

1906 

2017 

9 ad. 

Indefatigable 

Oct. 27, 

1905 

2013 

9 ad. 

Indefatigable 

July 23, 

1906 

2021 

$ im. 

Indefatigable 

July 16, 

1906 

2022 

9 im. 

Indefatigable 

July 16, 

1906 

2015 

— nat. 

Indefatigable 

Oct. 27, 

1905 
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Habitat. — The Galapagos Archipelago, where it has been found 
on all the larger central and southern islands. So far not reported 
from Tower, Abingdon, Bindloe, Wenman and Culpepper. 


17. Casmerodius egretta (Gmelin) 

? Herodias egretta Ridgway, 1897, p. 601 (Albemarle Id., breeding). 
Herodias egretta Rothschild & Hartert, 1899, p. 181 (Albemarle Id.). 
— Snodgrass & Heller, 1904, p. 254 (Albemarle Id.). — Gifford, 
1913, p. 59 (Albemarle and Indefatigable islands). 

Habitat. — Temperate and tropical America. In the Galapagos 
Archipelago it has thus far been reported only from Albemarle 
and Indefatigable islands. 

The Academy expedition collected six specimens (nos. 2024- 
2029). 


18. Butorides sundevalli Reichenow 
Ardea Sundevalli Reichenow, 1877, p. 253. 

Butorides sundevalli Sharpe, 1898, p. 185 (Charles and Indefatigable 
islands). — Gifford, 1913, p. 62 (distr., habits, crit., etc.). 

Ardea plumbea Sundevall, 1871, pp. 125, 127 (orig. descr.; James Id.). 
Butorides plumbeus Salvin, 1876, p. 497 (Indefatigable Id.) ; 1883, 
p. 428 (Charles Id.). — Ridgway, 1890, p. 114 (Hood, James, 
Duncan and Abingdon islands); 1897, p. 602. — Rothschild & 
Hartert, 1899, p. 181; 1902, p. 411. — Snodgrass & Heller, 1904, 
p. 255. 

Butorides javanicus Sclater & Salvin, 1870, p. 323 (Indefatigable 
Id.). 

Ardea plumbea Sundevall 

Type . — Royal Natural History Museum, Stockholm; Galapagos; 
May 10-15, 1852; “Eugenie” expedition. 

This specimen was not entered in Gyldenstolpe’s “Types of 
Birds in the Royal Natural History Museum in Stockholm”, but 
I am informed by Dr. Lonnberg that it is in the collection, with 
data as given above. 

Habitat. — The Galapagos Islands, where found practically 
throughout the Archipelago. 

The Academy series numbers 102 specimens (nos. 2067-2168), 
as listed in the accompanying table. 

There is a strong temptation to describe the Chatham Island bird 
as a subspecies distinct from typical sundevalliy as shown by 
the live skins in the Academy collection and two in the Rothschild 
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Museum. The differences are just those noted by Ridgway years 
ago (1897, p. 605), consisting of generally paler color in the 
Chatham Island specimens, with, on the fore neck, an accentua- 
tion of pale brown markings that are almost or entirely lacking 
on skins from other islands. One of the Chatham Island birds 
is slightly darker than the others, and there are two specimens 
in other series (one from Albemarle, one from Indefatigable) that 
approach the Chatham Island form in pallor. So I am refrain- 
ing from affixing a name to this race, but it may be noted as illu- 
strating an early stage of differentiation in an island population. 
Chatham Island has produced such a number of strongly marked 
forms among the variable species that it is not surprising to find 
one of the more stable species showing some change thereon. 


Specimens of Butorides sundevalli in the Collection 
of the California Academy of Sciences 



Male 

Female 

Male 

Female 


adult 

adult 

JUV. 

JUV. 

Abingdon 

2 

3 

1 

1 

Bindloe 


2 



James 

3 


1 


Jervis 



1 


Duncan 

2 

1 



Narborough 




1 

Albemarle 

5 

3 

1 

2 

Daphne 

1 

2 



Indefatigable 

20 

19 

5 

2 

Seymour 

1 

2 


1 

Charles 



1 


Barrington 

1 


1 


Gardner-near-Hood 

4 

2 


1 

Hood 

3 

1 


1 

Chatham 

4 

1 




19. Nyctanassa violacea pauper (Sclater & Salvin) 


Nycticorax violaceus Gray, in Gould, 1841, p. 128 (a specimen from 
“the Gallapagos Archipelago”). 

Nycticorax pauper Sclater & Salvin, 1870, pp. 323, 327 (Inde- 
fatigable Id.; orig. descr.). — Salvin, 1876, p. 498 (Indefatigable 
and Bindloe islands). — Ridgway, 1890, p. 114 (Hood and Inde- 
fatigable islands). 

Nyctanassa pauper Sharpe, 1898, p. 134, pi. I c (juv.). 

Nyctanassa violacea paupera Rothschild & Hartert, 1902, p. 411 (Nar- 
borough Id.; descr. nest and eggs; crit.). 

Ardea violacea Sundevall, 1871, pp. 125, 128. 

Nyctanassa violacea Ridgway, 1897, p. 606 (crit.).— Rothschild & 
Hartert, 1899, p. 182. — Snodgrass & Heller, 1904, p. 255. — Gifford, 
1913, p. 59, pi. II, fig. 1 (nest and eggs). 
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Nycticorax pauper Sclater & Salvin 

Cotype . — British Museum, no. 1893.2.1.958; £juv.; Indefatigable 
Island; August 30, 1868; Dr. A. Habel.* 

Cotype . — British Museum, no. 93.2.1.957; djuv. ; Indefatigable 
Island; August 29, 1868; Dr. A. Habel. 

Original description based upon both skins; no. 1893.2.1.958 
now bears a red “type label.” 

Habitat. — The Galapagos Archipelago, where it has been found 
upon practically all of the islands except the two northernmost, 
Culpepper and Wenman. 

The Academy expedition collected 33 specimens of this species 
in the Galapagos Archipelago, three on Cocos Island, and one on 
Socorro, of the Revillagigedo group (nos. 2030-2066). These birds 
were variously collected during every month of the year except 
January, April and May- 

To my eye, the Galapagos birds, old and young, as compared with 
those from Cocos Island and Mexican localities, present obviously 
enough the characters that have been pointed out by others as dis- 
tinguishing the subspecies pauper from typical violacea (see espe- 
cially Rothschild & Hartcrt, 1902, p. 411). In addition it may be 
repeated (as pointed out by Gifford, loc cU.) that the Cocos Island 
specimens (including one in juvenal plumage) have notably heavy 
bills as compared with those at hand from the Galapagos, from 
the Revillagigedo Islands (5) and from the Mexican mainland 
(1). There is not sufficient material at hand for satisfactory com- 
parison, but there is the suggestion of a distinguishable race upon 
Cocos Island. 


Specimens of Nyctanassa violacea pauper in the Collection 


OF THE CALIFORNIA ACABEMY 

of Sciences 



Male 

Female 

Male 

Female Male 

Female 

Locality 

adult 

adult 

im. 

im. juv. 

juv. 

Abingdon 

1 





Tower 

1 





James 




1 


Jervis 

1 

2 




Duncan 



1 



Albemarle 




3 

2 

Brattle 

2 




1 

Indefatigable 

3 


1 


2 

Seymour 





1 

Hood 

5 

1 

1 


1 

Gardner-near- 

■Hood 1 




1 

Charles 




1 



•The word ‘‘type” written on the label in Salvin’s handwriting. N.B.K. 
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20. Phcenicopterus ruber Linnaeus 

Phcenicopterus ruber Salvin, 1876, p. 498. — Ridgway, 1890, p. 114 
(James and Charles islands) ; 1897, p. 608 (Charles, James and 
Indefatigable islands; crit.). — Salvadori, 1895, p. 9 (Gala- 
pagos). — Rothschild & Hartert, 1899, p. 182 (Albemarle, Charles 
and James islands); 1902, p. 411 (eggs). — Snodgrass & Heller, 
1904, p. 253 (Albemarle Id.). — Gifford, 1913, p. 66 (plumages, 
molt, meas., habits, etc.). 

Phcenieoptem# glypharhynchus Gray, 1869, p. 442, pi. XIV, fig. 5 
(orig. descr.; “Galapagos”). 

Phcenicopterus glyphorhynchus Gray 

Type . — British Museum, no. 50.1.31.114; ad., sex?; Galapagos; 

“Pres, by Kellett & Wood.” 

Habitat. — Atlantic coast of subtropical and tropical America; 

in the Pacific, only in the Galapagos Archipelago. 

The Academy series from the Galapagos consists of 70 specimens 

(nos. 2175-2244). 


21. Querquedula discors (Linnaeus) 

Querquedula diacors Gifford, 1913, p. 79. 

Habitat. — Temperate and tropical America. 

The record of this species by Gifford ( Joe . c?7.,) appears to be 
the only one from the Galapagos, where, however, it seemed to 
be of not unusual occurrence. The one specimen collected, an 
adult male (no. 2336), shows very strongly the white head mark- 
ings which gave rise to the subspecific name Querquedula discors 
albinucha Kennard (from Louisiana), which fact suggests the in- 
ference that the individuals migrating to the Galapagos come from 
the southeastern portion of the species’ breeding range. 

22. Paecilonitta galapageneis Ridgway 
Psecilonitta Bahamenais Gould, 1841, p. 135. 

DajUa bdhamen&is Sclater & Salvin, 1870, p. 323 (Indefatigable Id.). 

— Salvin, 1876, p. 499; 1883, p. 428 (Charles Id.). 

Anas bahamenm a Sundevall, 1871, p. 126. 

PcBcilonetta bahwmemtis Gifford, 1913, p. 76 (occurrence, habits, 
meas., etc.). 

Pmcilonetta gaJapagensis Ridgway, 1890, p. 115 (Charles Id.; orig. 
descr.); 1897, p. 612 (Albemarle, Duncan, Charles, Hood, Chat- 
ham, Barrington, Indefatigable, Jervis and Tower). — Salvadori, 
1895, p. 284. 



[Oc. Paper*! 


46 CALIFORNIA ACADEMY OF SCIENCES 

Pcecilonetta bahamensts galapagensis Rothschild & Hartert, 1899, p. 

183; 1902, p. 411, — Snodgrass & Heller, 1904, p. 253. 

Anas galapagensis Phillips, 1923, p. 351, pi. 41 (monograph). 
Psecilonitta galapagensis Bangs, 1918, p. 87. 

Pcecilonetta calapacensis Ridgway 

Type . — United States National Museum, no. 115931 ; £ ad. ; 
Charles Island; April 8 (1888); U. S. Fish Commission, Voyage 
of Albatross. 

Habitat. — Galapagos Archipelago, where it has been found upon 
all but Narborough and the outlying northern islands. Specifically 
reported from Tower, James, Jervis, Duncan, Albemarle, Seymour, 
Indefatigable, Barrington, Chatham, Hood, and Charles. 

The Academy expedition collected 91 specimens (nos. 2245- 
2335.) 

Querquedula versicolor , an Argentine species, has been included 
in the Galapagos list upon the basis of a specimen recorded by 
Sundevall ( Anas maculirostris Sundevall, 1871, p. 126). Accord- 
ing to information received by me from Dr. Einar Lonnberg this 
bird, from the “Eugenie” expedition, is still extant, in the Royal 
Natural History Museum, Stockholm. It is labelled simply “Gala- 
pagos”. While it is possible that this duck actually was taken 
in the archipelago, it seems more likely that this is another case 
(there are many among early maritime expeditions) where a speed- 
men has been mistakenly attributed to a locality remote from 
where it was actually obtained. It seems to me an insufficient 
basis for inclusion of the species in the list of Galapagos birds. 


23. Buteo galapagoensis (Gould) 

Polyborus yalapa y o e/nx is Gould, 1837, p. 9 (*'In insulis Gala- 

pagorum.”). 

Craxirex galapayoensui Gould, 1841, p. 23, pi. II. —Selater & Salvin, 
1870, p. 323 (Indefatigable and Abingdon). 

Buteo yakipayoensis Ridgway, 1890, p. 113; 1897, p. 587. — Roths- 
child & Hartert, 1899, p. 174; 1902, p. 404. — Snodgrass & Heller, 
1904, p. 264.— Swann, 1926, p. 351. 

Buteo galapagensis Sundevall, 1871, pp. 125, 127. — Sharpe, 1874, p. 
170. — Salvin, 1876, p. 495.— Gifford, 1919, p. 190 (habits). 

Polyborus galapagoensis Gould 
Cotype . — British Museum, no. 55.12.19.202; ( 6 ad.) ; “Galapagos 

Arch.”; C. Darwin. 
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Cotype . — British Museum, no. 55.12.19.203; 9 juv.; “Galapagos 
Arch.”; C. Darwin. 

The two birds are apparently the originals of Gould’s descrip- 
tion and plate. No. 55.12.19.202 is now labelled as the “type.” 

Description . — First three primaries deeply emarginate. Sexes 
alike in color but female appreciably larger than male. Adult : 
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Fig. 1. Map showing distribution of Buteo galapagoensis. 
Symbols indicate islands where recorded. 


Nearly uniform sooty brown, darkest (almost black) on head and 
dorsum, paler on belly and flanks, where the feathers are usually 
tipped with pale brown and sometimes barred with reddish. Under 
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tail coverts basally white, and variously barred with white and 
reddish brown. Flight feathers above blackish brown, darker than 
coverts; on under surface primaries and secondaries are dusky at 
the tip, grayish to almost white basally, the inner webs marked 
with broken bars and frecklings of brown or gray. Upper tail 
coverts barred (mostly on outer web) with white and dark brown. 
Tail feathers above sometimes brownish gray, sometimes distinctly 
hoary, crossed by about nine dusky bars; toward the base bars 
and ground color merge into a freckling of brownish and hoary 
gray. Bar at tip of tail broadest, and narrowly margined by a 
terminal dirty whitish edge. Tail feathers below grayish, with 
dusky cross bars fairly distinct. 

Young (sexes alike) : Ground color above sooty brown, broken 
everywhere by streaks, subbasal spots, or marginal edges to the 
feathers, of buffy or whitish. Wings about as in the adult, but 
with more or less buffy or reddish markings on the coverts. Tail 
feathers hoary gray on central pair and on outer webs of the 
others, distinctly reddish brown on inner webs, crossed by nine or 
ten dusky bars, much as in the adult. Tail coverts mostly reddish 
on exposed portions, whitish elsewhere, and barred with irregular 
dusky cross markings. Under parts (including sides of head and 
neck) ochraceous-buff in varying degrees of intensity, with a vari- 
able amount of streaks, blotches, and tear shaped spots of dark 
sooty brown, these largest, sometimes confluent over considerable 
areas, on flanks and belly. Thighs, under tail coverts and under 
wing coverts transversely barred with reddish brown. 

Nestlings with the above described plumage not entirely acquired 
have the head and parts of the body clothed with white down. 
Presumably the natal down is white throughout. 

Habitat. — The Galapagos Archipelago, where reported from the 
following islands: Bindloe, Abingdon, James, Jervis, Duncan, Albe- 
marle, Narborough, Indefatigable, Daphne, Seymour, Barrington, 
Chatham, Hood and Gardner-near-Hood. Gifford (1919, p. 190) 
definitely states that it was not seen on Charles, Culpepper, Wen- 
man, and Tower. 

The Academy series contains 92 specimens (nos. 2803-2894). 
There is as yet no definite proof as to whether the two types of 
coloration in this species are or are not indicative of different 
ages, or if they are individual variations (color phases) that per- 
sist unchanged throughout the life time of the individual. Such 
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evidence as we have tends to show that the streaked plumage per- 
tains to the young, the dark plumage to the fully mature bird, but 
the evidence is not conclusive. 

Nestlings in the collection are in the stieaked plumage, none 
of the dark colored birds show signs of immaturity, dark colored 
birds have been found with nests (Gifford, 1919. p. 191; also 
Gifford, MS), and thus far streaked birds have not been found 
nesting. The Galapagos hawk is very like Buteo swainsoni (which 
has light and dark color phases in the adult stage) , and the streaked 
plumage of B. galapagoensis is very similar to the young plumage 
of B . swainsoni (which differs from either adult phase). I am 
not aware that young swainsoni is ever uniformly dark colored. 
Reasoning from analogy (it is not conclusive). I would infer that 
the young Buteo galapagoensis is always streaked, upon a huffy 
ground color, and that the fully mature bird is always dark colored 
throughout. Of most North American hawks the immature plumage 
is carried through the second summer at least, and I believe that 
of most species occasional individuals (not many) will be found 
breeding while still in the immature plumage. Such diverse species 
as Buteo platypterus . Accipiter coo peri and Asturina plagwta 
come to mind as within my personal experience. So it is not 
always an easy matter to decide with hawks as to just what plumages 
are real color phases and what are representative of different ages, 
nor is it safe to decide upon a basis of any one sort of evidence. 
In the case of the Galapagos hawk, Rothschild & Hartert (1899, 
p. 174) believe that it “occurs in a dark and in a light phase”. 
Ridgway (1897, p, 590) states, “only dark colored adults have 
hitherto been taken, and B. galapagoensis may possibly not have 
a light colored phase of plumage”. The last mentioned is my 
own belief. 

It seems rather curious that a bird of this sort, a powerful flyer, 
should not be of general distribution throughout the archipelago, 
but it seems to be definitely absent from certain of the islands. 
Measurements show the three adult males from Hood Island to 
be slightly, but appreciably, larger than those from other islands 
(see table), and while this is a very small number to judge from, 
of course, it may be said that three streaked males from Hood 
Island (not included in the table) are of virtually the same size 
as the dark colored birds from the same place. If these hawks 
are as sedentary as might be implied from their absence from some 
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of the islands, it is not surprising that slight variations should 
appear in parts of their habitat, variations such as the larger 
measurements of Hood Island specimens seem to be. 

Buteo leucops Gray (1848, p. 36) has been generally cited as 
a synonym of Buteo galapagoensis. Sharpe (1874, p. 170) used 
the type specimen of leucops as the basis for his description of 
the immature plumage of galapagoensis . The type of leucops is 
in the British Museum, a well made skin in good condition, and 
it is not an example of galapagoensis . It is a young bird, in fresh 
plumage, of the wide-spread South American mainland species, 
Buteo poliosoma, whether of true poliosoma or var. pcecilochrous 
(if the two really are distinct), I cannot say. It was presented 
to the British Museum by Burnett and Fitzroy, presumably col- 
lected by Captain Fitzroy during the voyage of the “Beagle”, of 
which he was commander. There is little reason to suppose that 
it was collected upon the Galapagos, and it might have been shot 
at any one of several South American mainland points at which 
the “Beagle” touched.* Buteo leucops Gray, 1848, is apparently 
a nomen nudum , simply an entry in a list, with one specimen 
indicated. Buteo ( Poecilopternis ) infulatus Kaup was based on 
the same specimen. When I examined this bird I had the benefit 
of the company of Dr. C. E. Hellmayr, who was working upon South 
American hawks at the time, and he verified my conclusions re- 
garding the specimen in question. 


Specimens of Buteo galapagoensis in the Collection 
of the California Academy of Sciences 



Male 

Female 

Male 

Female 

Island 

(black) 

(black) 

(streaked) 

(streaked) 

Bindloe 


1 


1 

Abingdon 




1 

Jervis 

1 

1 



Duncan 

3 

2 


1 

Indefatigable 

9 

9 

28 

18 

Seymour 

2 

1 



Barrington 

4 

1 

2 


Chatham 



1 


Hood 

3 


3 



•This specimen I think without doubt is no. 87.2.21.232 of Burnett and Fitzroy, 
and came from Port Desire. N.B.K. 
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24* Pandion haliaetus carolinensis (Gmelin) 

Pandion haliaetus Gifford, 1919, p. 193. 

Apparently first reported from the Galapagos Islands by the 
Academy expedition. As recorded by Gifford (loc. dt .), the 
species was seen about Cocos Island in September, and on Albe- 
marle and Chatham islands during August, November and Febru- 
ary. Two specimens were collected, both adult males, one on Cocos 
Island, September 7, 1905 (no. 2908), and one on South Albe- 
marie, November 2, 1905 (no. 2907). These birds are almost 
purely white below, with only a few flecks of brownish on the 
upper breast. They are indistinguishable from Lower Californian 
specimens at hand, and are presumably of the North American 
form. Chapman (1926, p. 243) speaks of carolinensis as “known 
in Ecuador only as a winter visitant,” which may be taken as the 
manner of its occurrence upon the Galapagos. 

25. Creciscus spilonotus (Gould) 

Zapornia spilonota Gould, 1841, p. 132, pi. 49 (“Galapagos Archi- 
pelago”; orig. descr.). 

Ortygometra spilonota Gray, 1844, p. 119. 

Porzana spilonota Sclater & Salvin, 1870, p. 323 (Indefatigable). — 
Salvin, 1876, p. 500. — Ridgway, 1897, p. 618. — Snodgrass & Heller, 
1904, p. 256. 

Creciscus spilonotus Sharpe, 1894, p. 137. — Rothschild & Hartert, 
1899, p. 184. — Gifford, 1913, p. 12 (distribution, life history, 
etc.). 

Porzana galapagoensis Sharpe, 1894, p. 113 (orig. descr.; no type 
or exact type locality designated). — Ridgway, 1897, p. 619. 
Creciscus sharpei Rothschild & Hartert, 1899, p. 185 (orig. descr.; 
Indefatigable Island) ; 1902, p. 412. — Hartert, 1927, p. 24 (par- 
ticulars of type specimen, in Tring Museum). 

Porzana sharpei Snodgrass & Heller, 1904, p. 256 (Narborough). 

Zapornia spilonota Gould 
Porzana galapagoensis Sharpe 

Cotype . — British Museum; juv., sex?; (Galapagos). This is speci- 
men “a” of Catalogue of Birds, vol. XXIII, p. 113, apparently 
never entered in any Museum register, as it has no catalogue num- 
ber. It bears two red “type labels” ( ! ), one for Zapornia spilonota 
Gould, one for Porzana galapagoensis Sharpe, both attached at a 
relatively recent date. 

Cotype. — British Museum, no. 180a; juv., sex?; Galapagos; 
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“ex coll. Burnett & Fitzroy.” Specimen “b” of Catalogue of 
Birds, loc tit. 

Cotype . — British Museum; ad., sex?; Galapagos. Specimen “e” 
of Catalogue of Birds, vol. XXIII, p. 137. 

Creciscus sharpei Rothschild & Hartert 

Type . — Rothschild Museum; $ ad. ; Indefatigable Island; Septem- 
ber 2, 1897; C. D. Hull (Webster-Harri9 expedition); orig. no. 
942. 

Description. — Sexes essentially alike. Length 145 to 160 mm., 
spread wings 228 to 245 (collector’s measurements of dead birds). 
Adult: Head, neck and lower parts dark slate (from neutral gray 
to deep neutral gray), deepening to blackish on lower flanks and 
abdomen. Dorsum clear brownish (close to chestnut-brown), 
abruptly defined against gray of neck; outer surface of wings 
duller and paler brown; lower back, rump and tail feathers be- 
coming blackish. Flank feathers with paired white spots or nar- 
row bars; wing coverts, tertials, and lower back usually with more 
or less white spotting. In a few cases the white spots are entirely 
absent, and when present vary in amount from a few inconspicuous 
flecks, to a larger number, sharply defined and with margins of 
blackish. White spots may be present on the wings and not on 
the bac k, but in no case are they present on the back and not on 
the wings. “Bill blackish, feet and legs brownish, iris reddish” 
(R. H. Beck, MS). Juvenal: Top of head and lower parts gen- 
erally sooty brown, darkest on pileum and sides, slightly grayish 
on face and throat. Back of neck and upper back slightly paler 
brown, lower back, rump, tail (with upper and lower coverts), 
sooty blackish. Outer surface of wings dark brownish, almost 
black. No white spots on wing, flanks or belly. (From specimen 
in the British Museum.) 

Habitat. — The Galapagos Islands, where reported from Abing- 
don, James, Seymour, Indefatigable, Albemarle and Narborough. 

Tlie Academy expedition collected 79 specimens (nos. 257-335). 

Zapornia spilonota was described and figured by Gould in the 
account of the birds collected on the voyage of the “Beagle” (1841, 
p. 132, pi. 49). No type specimen was indicated, but Darwin’s 
statement that his specimens were collected upon James Island 
suffices to fix a type locality. Three of those specimens eventually 
went to the British Museum, where they now are. Sharpe (1894) 
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regarded these as representing two genera and species, Creciscus 
spilonotus (p. 137) from James and Indefatigable, and Porzana 
galapagoensis (p. 113), “exact island not indicated”. Rothschild 
& Hartert (1899, pp. 184-185), similarly convinced that two species 
of rails occur in the Galapagos, named Creciscus sharpei (from 


21 9f 90 


1 

Culpepper 

Wenman 

* 





.Abingdon 

^Bindloe 

Tower 

W 


^ V 

Albemarl 

damee 

.+* 

| 9 9 | Seymou 

r 

fatigable 

arrington 

Chatham 



CharUo 

<£> Hood 


si tr to 


Fig. 2. Map showing distribution of Creciscus spilonotus . 
Symbols indicate islands where recorded. 

Indefatigable Island ) , regarding Porzana galapagoensis as a 
synonym of Creciscus spilonotus (Gould). Up to that time Dar- 
win’s three skins assumed to be from James Island were the only 
ones to be collected upon that island. 
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The Academy expedition brought back twelve specimens from 
James Island, and in our own and other collections 1 have been 
able to examine other series from Abingdon, Indefatigable and 
Albemarle. They are all the same; I can see no grounds for 
recognition even of subspecies from the different islands. Two 
of the three “Beagle” specimens in the British Museum are juveniles, 
one entirely in juvenal plumage, the other acquiring some adult 
gray feathers on the breast. These are the two birds that Sharpe 
described as Porzana galapagoensis . The third, an ordinary adult, 
he listed as the young of Creciscus spilonotus . 

Sharpe (Zoc. cit p. 138) says: “The type specimen [of Zapornia 
spilonota ] seems not to have been transferred with the rest of the 
Zoological Society’s Collection,” a statement that Rothschild & 
Hartert (1899, p. 185) question, in the belief that the several 
skins now in the British Museum were the entire type series. How- 
ever, not one of these three skins accords with Gould’s description 
and colored plate, in that none has the white spots on the wing, 
and only one the spots on the flanks that are there so carefully 
featured. So that the type series may very well have included 
one or more additional adults that were subsequently lost. 


Specimens of Crcciscus spilonotus in the Academy Collection 


Island 

Male 

Female 

Sex 

undetermined 

Abingdon 

1 

2 


James 

4 

8 


Seymour 

Indefatigable 

1 

33 

28 

2 



Measurements in millimeters (average, minimum and maximum) 
OF Creciscus spUonotus 
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No. Sec Age Locality Wing Tail Culmen Tarsus claw 

? juv. ? 66.2 25.0 16.0 25.0 29.2 Specimen “a”, Cat. Birds, vol. 23, 

180a ? juv. “Galapagos” 73.0 25.0 16.8 24.0 30.5 Specimen “b”, Cat. Birds, vol. 23, 

? ad. “Galapagos” 68.5 23.5 16.2 24.0 30.5 Specimen “e”, Cat. Birds, vol. 23, 
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26 . Gallinula chloropus cachinnans Bangs 

Gallinula galeata Ridgway, 1897, p. 621 (Albemarle Id.).— Roths- 
child & Hartert, 1899, p. 186 (Albemarle Id.) ; 1902, p. 412.— 
Snodgrass & Heller, 1904, p. 257 (Albemarle Id.).— Gifford, 1913, 
p. 16 (Albemarle and Chatham islands). 

Gallinula chloropus cachinnans Bangs, 1915, p. 96. 

Habitat. — Parts of temperate North America, Central America, 
West Indies, and Galapagos Archipelago. In the Galapagos Archi- 
pelago reported thus far only from Albemarle and Chatham islands, 
where it is not uncommon. 

The Academy expedition collected two male birds (nos. 336, 
337) (see Gifford, loc . cit .). These, compared with North Amer- 
ican skins, are noticeably lacking in any olivaceous tinge to the 
upper parts, just as Ridgway (loc. cit.) describes the three Gala- 
pagos specimens that he examined, but in two others at hand from 
the Stanford University collection (see Snodgrass & Heller, loc . 
cit.), the upper parts are conspicuously olive brown, in one of 
them to as extreme a degree as in any North American bird that 
1 have seen. There is thus no feature common to these four birds 
whereby they can be distinguished from California-taken speci- 
mens, of which there are fifteen comparable adults available. 

27. Hfiematopus palliatus galapagensis Ridgway 

Hiematopus palliatus Sclater & Salvin, 1870, p. 323 (Indefatigable 
Id.).— Sundevall, 1871, p. 125.— Salvin, 1876, p. 502. 

Hwmatopus galapagensis Ridgway, 1886, p. 331 (Chatham Id.; orig. 
descr.) ; 1887, p. 325; 1890, p. 116 (James Id.); 1897, p. 621 
(Albemarle, Hood, Chatham, Indefatigable, James, and Bindloe 
islands). — Sharpe, 1896, p. 116. — Rothschild & Hartert, 1899, 
p. 186; 1902, p. 412. — Snodgrass & Heller, 1904, p. 262. — Gifford, 
1913, p. 47. 

Hmmatopus palliatus galapagensis Ridgway, 1919, p. 39. — Murphy, 
1925, p. 9 (characters and relationships). 

Haimatopus galapagensis Ridgway 

Type . — United States National Museum, no. 101319; ad., sex?; 
Chatham Island; August 16, 1884; Dr. Wm. H. Jones; orig. no. 64. 

Habitat. — Apparently throughout the greater part of the Gala- 
pagos Archipelago, though not reported thus far from the outlying 
northern islands, Culpepper and Wenman. 

The Academy expedition collected 44 specimens (nos. 1887- 
1930). 
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The differences between Hoe mat opus p. galapagensis and H. p . 
frazari (of Lower California) are slight. The Galapagos bird is 
darker colored dorsally and it has a heavier foot (an average 
character). The resemblances here are of note, considering how 
meager are the indications in the Galapagos avifauna of affinities 
toward the west coast of North America. Murphy (1925, pp. 6, 
11) points out that the Atlantic form of the Oystercatcher ( pallia - 
to$) crosses to the Pacific side in the Panama region, as indi- 
cated by the white-marked primaries of birds from that section, 
and considering the strong West Indian complexion borne by the 
aquatic avifauna of the Galapagos it might well have been pre- 
dicted that the Oystercatcher, too, would be of the Atlantic strain. 
The fact remains that in the Galapagos birds the primaries bear 
no white marks along the quills, and that they are closely similar 
to the Lower California form. 


28. Squatarola squatarola (Linnaeus) 

Squatarola squatarola Ridgway, 1897, p. 626 (Albemarle Id., August) ; 
1919, p. 72.— Rothschild & Hartert, 1899, p. 187 (Charles Id., 
November). — Snodgrass & Heller, 1904, p. 261 (Albemarle Id., 
February). 

Squatarola Helvetica Gifford, 1913, p. 53 (Albemarle, Charles, Chat- 
ham, Hood, Indefatigable, and James islands). 

Habitat. — Cosmopolitan; a transient visitor to the Galapagos. 

The Academy expedition collected one specimen, upon Albe- 
marle Island, March 7, 1906 (no. 1959). 

29. Charadrius semipalmatus Bonaparte 

Hiaticula semipalmata Gould, 1841, p. 128 (Galapagos Archipelago). 
&gialiti& semipalmata Sclater & Salvin, 1870, p. 323 (Indefatigable 
Id.). — Salvin, 1876, p. 501. — Ridgway, 1897, p. 628 (Albemarle 
Id.). — Rothschild & Hartert, 1899, p. 186 (Chatham, Charles, 
Albemarle, Jervis, and Indefatigable islands, July 29 to Dec. 
3). — Snodgrass & Heller, 1904, p. 261 (Albemarle and Nar- 
borough islands). 

JEgialeus semipalmatus Sharpe, 1896, p. 250. — Gifford, 1913, p. 53 
(Abingdon, Albemarle, Bindloe, Charles, Chatham, Indefatigable, 
James, Jervis, and Narborough islands, July 17 to April 25). 
Charadrius semipalmatus Ridgway, 1919, p. 116. 

Habitat. — Breeds in Arctic and sub-arctic North America, mi- 
grating to southern South America in winter. Apparently a fairly 
common winter visitant to the Galapagos Archipelago. 
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The Academy expedition collected seven specimens in the Gala- 
pagos and three upon Cocos Island (nos. 1963-1972). 


30. Arcnaria interpres interpres (Linnaeus) 

Strepsilas interpres Gould, 1841, p. 132 (“Galapagos Archipelago”). 
— Sclater & Salvin, 1870, p. 323 (Indefatigable and Bindloe 
islands). — Salvin, 1876, p. 502. 

Arcnaria interpres Ridgway, 1890, p. 116 (Hood Id.); 1897, p. 625. 
— Sharpe, 1896, p. 92. — Rothschild & Hartert, 1899, p. 187. — 
Snodgrass & Heller, 1904, p. 261. — Gifford, 1913, p. 46. 
Arcnaria, interpres interpres Ridgway, 1919, p. 45. 

Habitat. — Breeds in the Arctic regions. Occurs in the Gala- 
pagos Archipelago as an abundant visitant, numerous during fall, 
winter and spring; occasional non-breeding individuals are seen 
during the summer. 

The Academy expedition collected 31 specimens, including two 
from Cocos Island (nos. 1853-1883.) 


31. Pisobia bairdii (Coues) 

Heteropygiu bairdi Rothschild & Hartert, 1899, p. 188 (Barrington 
Id., October 6, 1897, one bird). — Gifford, 1913, p. 57. 

Tringa bairdii Snodgrass & Heller, 1904, p. 258. 

Pisobixt bairdi Ridgway, 1919, p. 279. 

Habitat. — The arctic coast of North America in summer; south- 
ward into South America in winter. 

Occurrence in the Galagapos Archipelago is known only through 
the record by Rothschild & Hartert ( loc . tit*). 

32. Pisobia minutilla ( Vieillot ) 

Pelidna minutilla Gould, 1841, p. 131 (“Galapagos Archipelago”). 
Tringa minutilla Sclater & Salvin. 1870, p. 323 (Indefatigable Id.). 
—Salvin, 1876, p. 504.— Ridgway, 1897, p. 631.— Rothschild & 
Hartert, 1899, p. 188 (Charles and Barrington islands). — Snod- 
grass & Heller, 1904, p. 258. 

Limonites minutilla Sharpe, 1896, p, 548. — Gifford, 1913, p. 56 (Abing- 
don, Albemarle, Barrington, Charles, Indefatigable and James 
islands). 

Phobia minutilla Ridgway, 1919, p. 294. 

Habitat. — Arctic North America in summer; southward into 
South America in winter. 

Apparently a not uncommon visitant to the Galapagos Archi- 
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pelago. The Academy expedition collected three specimens, on 
Charles, Abingdon and Albemarle island, respectively (nos. 1998, 
1999, 2003). 


33. Crocethia alba (Pallas) 

Calidris arenaria Sclater & Salvin, 1870, p. 323 (Bindloe Id.). — Sal- 
vin, 1876, p. 603. — Ridgway, 1897, p. 629 (Albemarle and Bindloe 
islands). — Rothschild & Hartert, 1899, p. 187 (Albemarle, Chat- 
ham, Hood, Abingdon, Jervis and Bindloe islands). — Gifford, 
1913, p. 66 (nine islands). 

Calidris alba Ridgway, 1919, p. 308. 

Habitat. — Circumpolar, breeding only in the far north. South- 
ward over most of the world in migrations and in winter, when 
it occurs commonly on the Galapagos Islands. 

Three specimens were collected by the Academy expedition (nos. 
1994-1996). 


34. Tringa solitaria Wilson 

Helodromas solitaries Rothschild & Hartert, 1899, p. 188 (Chatham 
Id., October 12, 1897, two specimens). — Snodgrass & Heller, 1904, 
p. 269. — Gifford, 1913, p. 56. 

Tringa solitaria cinamomea Ridgway, 1919, p. 363. 

Habitat. — Northern North America in summer, southward into 
South America in winter. 

Occurrence in the Galapagos Archipelago is known only through 
the record by Rothschild & Hartert ( loc . cit.). 

35. Catoptrophorus semipalmatus inomatus (Brewster) 

Sympkemia semipalmata Gifford, 1913, p. 55. 

Catoptrophorus semipalmatus inomatus Ridgway, 1919, p. 319. 

Habitat. — North America in summer, southward into South 
America in winter. 

Birds seen or collected by the Academy expedition on Abingdon 
and Albemarle islands afford apparently the only records of oc- 
currence upon the Galapagos (Gifford, loc . cit.). The one speci- 
men collected (no. 1980), in winter plumage, accords in its meas- 
urements with Ridgway’s (loc. cit.) diagnosis of the subspecies 
inomatus. 
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36. Heteroscelus incanus (Gmelin) 

Totanus fuliginosus Gould, 1841, p. 130 (“Galapagos Archipelago”) . 
Totanus brevipes Sclater & Salvin, 1870, p. 323 (Indefatigable and 
Abingdon islands). 

Heteroscelus incanns Salvin, 1876, p. 503. — Ridgway, 1919, p. 367. 
Heteractitis incanus Ridgway, 1890, p. 116; 1897, p. 632. — Sharpe, 
1896, p. 463. — Rothschild & Hartert, 1899, p. 188. — Snodgrass 
& Heller, 1902, p. 511 (Cocos Id.); 1904, p. 259.— Gifford, 1913, 
p. 55. 

Totanus fulicinosus Gould 

Type . — British Museum, no. 37.2.21.263; [$]; “Galapagos”; 
date? ; received from Burnett and Fitzroy. 

Heteroscelus incanus in winter plumage. 

Habitat. — Breeds in Alaska. In winter southward along Pa- 
cific coasts of America and Asia to the south Pacific islands and 
to the Galapagos. 

The Academy expedition collected nine specimen, including one 
from Cocos Island and one from Clipperton Island (nos. 1981- 
1989). 


37. Actitis macularia (Linnaeus) 

Act it is macularia Snodgrass & Heller, 1904, p. 260 (Albemarle Id., 
January). — Ridgway, 1919, p. 372. 

Tringoides macufaHus Gifford, 1913, p. 56 (Abingdon and Albemarle 
islands). 

Habitat. — North America in summer, southward into South 
America in winter. 

Occurrence of this species in the Galapagos Archipelago is 
known only from the observations of Snodgrass & Heller doc , cit . ) , 
and of Gifford doc . . cit .). 


38. Nunienius hudsonicus Latham 

Numenius hudsonicus Sclater & Salvin, 1870, p. 323 (Indefatigable). 
— Salvin, 1876, p. 504. — Sharpe, 1896, p. 364. — Ridgway, 1897, 
p. 633. — Rothschild & Hartert, 1899, p. 189. — Snodgrass & Heller, 
1904, p. 260.— Gifford, 1913, p. 54. 

Phmopus hudsonicus Ridgway, 1919, p. 402. 

Numenius borealis Salvin, 1883, p. 429 (see Rothschild & Hartert, 
1899, p. 189). 

Habitat. — Breeds in boreal America. Occurs in the Galapagos 
Archipelago as a common winter visitant. 
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The Academy expedition collected four specimens, three on 
Albemarle, one on Cocos Island (nos. 1976-1979). 

39. Himantopus mexicanus (Miiller) 

Himantopus nigricollis Sclater & Salvin, 1870, p. 323 (Indefatigable 
Id.).— Salvin, 1876, p. 502. 

Himantopus mexicanus Ridgway, 1890, p. 116 (James Id.) ; 1919, 
p. 442. — Sharpe, 1896, p. 321. — Rothschild & Hartert, 1899, p. 
189 (Indefatigable, Albemarle, and Chatham islands) ; 1902, p. 
412. — Snodgrass & Heller, 1904, p. 258 (Albemarle, James, 
Seymour and Hood islands). — Gifford, 1913, p. 54, pi. 1, fig. 2. 

? Himantopus mexicanus Ridgway, 1897, p. 633. 

Habitat. — Southern North America and northern South America. 

Presumably resident in the Galapagos Archipelago, where it has 
been reported from the following islands: James, Albemarle, Nar- 
borough. Indefatigable, Seymour, Chatham, Hood, and Charles. 
The Academy expedition collected two adult males and one adult 
female, all on Albemarle (nos. 1973-1975). 

The Black-necked Stilt appears here to afford an example of 
an island form in an early stage of differentiation from the an- 
cestral mainland stock. Our few specimens were so obviously 
short-legged as compared with California birds as to impel me 
to measure other Galapagos skins when opportunity offered. These 
were not many, but so far as they go they also exhibit the char- 
acter of a short tarsus (see table). The slight overlapping in 
tarsal measurements shown in the males, as between the Gala- 
pagos and California series, is afforded by just one peculiarly 
short-legged California specimen, found after search through more 
skins than are included in this table. There is apparently a short- 
ening of the tibia of Galapagos birds also, but this proved impos- 
sible to measure accurately. Further comparisons should be made 
with South American mainland specimens, which I have not been 
able to do. 
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40. Lobipes lobatus (Linnaeus) 

Phalaropus lobatus Snodgrass & Heller, 1904, p. 257 (“off the south- 
east point of Narboro”, March 29). 

Phalaropus hyperboreus Gifford, 1913, p. 57. 

Lobipes lobatus Ridgway, 1919, p. 424. 

Habitat. — Circumpolar, breeding in the far north of both hemi- 
spheres; in winter south of the equator. 

According to Gifford (loc. cit.) an abundant visitant to the Gala- 
pagos Archipelago. 

41. Steganopus tricolor Vieillot 

Steganopus tricolor Gifford, 1913, p. 57 (Albemarle Id., November 3, 
1906).— Ridgway, 1919, p. 431. 

Habitat. — Parts of temperate North America; south in winter 
to extreme southern South America. 

Known to occur in the Galapagos Archipelago only as reported 
by Gifford (loc. cit .), who records capture of three specimens (nos. 
2010-2012) by the Academy expedition. 

42. Stercorarius pomarinus (Temminck) 

Stercorarius poniaHnus Rothschild & Hartert, 1899, p. 192 (Albe- 
marle Id., December 15, 1897, one specimen). — Snodgrass & 
Heller, 1904, p. 236. 

Stercorarius pomatorhinus Gifford, 1913, p. 46. 

Coprotheres pomarinus Ridgway, 1919, p. 681. 

Habitat. — Circumpolar, breeding in the far north of both hemi- 
spheres. In winter southward to points below the equator. 

Known from the Galapagos Archipelago apparently only from 
one record, by Rothschild & Hartert (loc. cit.). 


43. Larus fuliginosus Gould 

Laras fuliginosus Gould, 1841, p. 141 (James Id.; orig. deafer.). — 
Sclater & Salvin, 1870, p, 323 (Indefatigable and Abingdon 
islands). — Sundevall, 1871, p. 125 (Charles and Indefatigable 
islands). — Salvin, 1876, p. 505, pi. 87. — Saunders, 1878, p. 184 
(monograph) ; 1896, p. 222. — Ridgway, 1890, p. 116 (Inde- 
fatigable, James and Chatham islands) ; 1897, p. 635. — Roths- 
child & Hartert, 1899, p. 189; 1902, p. 413. — Snodgrass & Heller, 
1904, p. 237.— Gifford, 1913, p. 42. 

Blasipus fuliginosus Ridgway, 1919, p. 656 (descr., adult and young, 
meas., etc.). 
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Larus fuliginosus Gould 

Cotype . — British Museum (no catalogue number) ; ad., sex? ; 
Galapagos Archipelago; Sir. W. Burnett and Captain Fitzroy. 
(Apparently specimen “a” of the Catalogue of Birds, vol. 25, p. 
222 .) 

Cotype . — British Museum [55.12.19.218]; ad., sex?; Galapagos; 
C. Darwin. (Apparently specimen “b” of the Catalogue of Birds, 
loc . cit.) 

While there is no exact locality upon the labels of these speci- 
mens, Darwin (in Gould, 1841, p. 141) says: “My specimen was 
killed at James Island”. 

Habitat. — Galapagos Archipelago. 

The Academy expedition collected 107 specimens (nos. 1735- 
1841). 


44. Larus pipixcan Wagler 

Larus franJdinii Snodgrass & Heller, 1904, p. 237 (Narborougb, 
March, one specimen). 

Larus franklini Gifford, 1913, p. 42 (Chatham, February 10; Albe- 
marle, March 6). 

Chroicocephalus framklinii Ridgway, 1919, p. 641. 

Habitat. — North-central North America in summer, south as 
far as the west coast of South America in winter. 

First reported from the Galapagos Archipelago by Snodgrass & 
Heller (loc. cit.). The Academy expedition collected two speci- 
mens (nos. 1733, 1734), comprising the sum total of additional 
records up to the present time. 


45. Creagrus furcatus (Neboux)* 

Creagrus furcatus Salvin, 1876, p. 606 (the second known specimen, 
from Dalrymple Rock, Chatham Id.). — Ridgway, 1890, p. 117 
(Chatham Id; crit.) ; 1897, p. 638; 1919, p. 669. — Snodgrass & 
Heller, 1904, p. 237.— Gifford, 1913, p. 36. 

Xema f areata Saunders, 1896, p. 165. — Rothschild & Hartert, 1899, 
p. 190; 1902, p. 412. 

Xema furcatum Saunders, 1878, p. 210 (monograph); Streets, 1912, 
p. 233 (actions and appearance). 


*Laru& furcatus Neboux (1840, p. 290) was ascribed to "Monterey” (California), 
on the basis of a specimen collected during the voyage of the "Venus." The vessel 
touched at the Galapagos and there is reason to believe that this gull may have been 
collected there rather than at Monterey. (See Grinnell, Pac, Coast Avifauna, no. 
11, 1916, p. 176.) 
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Habitat. — The Galapagos Archipelago. One or two stragglers 
have been found on the adjacent coast of South America and 
Panama. 

The Academy expedition collected 108 specimens (nos. 1625- 
1732). 


46. Sterna fuscata crissalis (Lawrence) 

Sterna fuliginosa Rothschild & Hartert, 1899, p. 191 (Culpepper and 
Wenman islands) ; 1902, p. 413. — Snodgrass & Heller, 1904, p. 
239. — Gifford, 1913, p. 19 (Culpepper, Wenman, and Crossman 
islands). 

Sterna fuscata crissalis Ridgway, 1919, p. 519. 

Habitat. — Pacific coast of Mexico and Central America, south- 
ward to the Galapagos Archipelago. 


47. Anous stolidus galapagensis Sharpe 

Mcgalopterus stolidus Gould, 1841, p. 145, part (“Galapagos Archi- 
pelago”) . 

Anous stolidus Sundevall, 1871, p. 125. — Salvin, 1876, p. 504. — Ridg- 
way, 1890, p. 116 (Chatham Id.). — Gifford, 1913, p. 24. 

Anous galapagensis Sharpe, 1879, p. 469 (Dalrymple Rock, Chatham 
Id.; orig. descr.). — Salvin, 1883, p. 430 (Charles Id.). — Stone, 
1894, p. 117. — Saunders, 1896, p. 143. — Ridgway, 1897, p. 642. 

Anous stolidus galapagensis Rothschild & Hartert, 1899, p. 191; 1902, 
p. 413. — Snodgrass & Heller, 1904, p. 239. — Ridgway, 1919, p. 
551. 

Anous galapagensis Sharpe 

Type . — British Museum, no. 50.1.31.14: im., sex?; Dalrymple 

Rock, Chatham Island; no date; received from Kellett and Wood. 

A poorly made skin with one wing missing. 

Habitat. — The Galapagos Archipelago. 

The Academy expedition collected 85 specimens (nos. 1426- 
1510). 


48. Gygis alba (Sparrman) 

Gygis alba Gifford, 1913, p. 32. 

Gygis alba Candida ? Ridgway, 3919, p. 559. 

Habitat. — Intertropical portions of Pacific, Indian, and southern 
Atlantic oceans. 

The statement by Gifford ( loc . crV.) of one seen off Tower Island, 
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September 14, 1906, appears to be the only record for the Gala- 
pagos Archipelago. 

Genus Nesopelia Sundevall 

Nesopelia Sundevall, Met. Nat. Avium Disp. Tent., ii, 1873, 99. Type 
Zenaida galapagoensis Gould. (For generic characters and for 
detailed descriptions of subspecies see Ridgway, Birds of North 
and Middle America, VII, 1916, pp. 372-376.) 

49. Nesopelia galapagoensis galapagoensis (Gould) 

Zenaida galapagoensis Gould, 1841, p. 115, pi. 46 (orig. descr.; “Gal- 
apagos Archipelago”). — Sclater & Salvin, 1870, p. 323 (Inde- 
fatigable and Bindloe islands). — Ridgway, 1890, p. 116. 

Zenaida galapagensis Salvin, 1876, p. 499. 

Columba galapagensis Sundevall, 1871, p. 125 (James Id.). 
Nesopelia gallopagoensis Sundevall, 1873, p. 99. [Not seen by me. 
H.S.S.] 

Nesopelia galapagoensis Salvador i, 1893, p. 390. — Ridgway, 1897, p. 
614. — Gifford, 1913, p. 6, part. 

Nesopelia galapagoensis galapagoensis Rothschild & Hartert, 1899, 
p. 183; 1902, p. 411. — Snodgrass & Heller, 1904, p. 262. — Ridg- 
way, 1916, p. 373. 

Zenaida galapagoensis Gould 

Cotype . — British Museum, no. 81.2.18.84; (9?); “Galapagos”; 
no date; C. Darwin.* 

This is a small, dull colored bird, apparently a female. Gould’s 
plate appears to be made from a male, which may have been 
mounted and later destroyed. The skin in the British Museum 
may be assumed to be one of several specimens upon which the 
species was based. 

Habitat. — The Galapagos Archipelago, where recorded from all 
the principal islands except Culpepper and Wenman (occupied by 
another subspecies). 

50. Nesopelia galapagoensis exsul Rothschild & Hartert 

Nesopelia galapagoensis exsul Rothschild & Hartert, 1899, p. 184 
(Culpepper and Wenman islands; orig. descr.). — Snodgrass & 
Heller, 1904, p. 263. — Ridgway, 1916, p. 375. — Hartert, 1927, 
p. 9 (particulars of type specimen, in Rothschild Museum). 
Nesopelia galapagoensis Gifford, 1913, p. 6, part (Culpepper and 
Wenman islands). 

Nesopelia galapagoensis exsul Rothschild & Hartert 

Type . — Rothschild Museum; £ ad.; Culpepper Island; July 27. 


•Ex Eyton collection and Zoological Society collection. N.B.K. 
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1897; F. P. Drowne (Webster-Harris expedition); orig. no. 180. 

Habitat. — Culpepper and Wenman islands, Galapagos Archi- 
pelago. 

The Academy expedition collected 226 specimens of this species 
(including galapagoensis 206, exsul 20), catalogued, mixed to- 
gether, under the inclusive numbers 31-256. 
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51. Coccyzus melacoryphus Vieillot 

Coccyzus melanocoryphus Ridgway, 1889, p. 113 (Chatham and 
Charles islands) ; 1897, p. 581. — Rothschild & Hartert, 1899, p. 
174. — Snodgrass & Heller, 1904, p. 268. — Gifford, 1919, p. 195 
(life history). 

Coccyzus melacoryphus Rothschild & Hartert, 1902, p. 403 (life 
history). — Ridgway, 1916, p. 35. — Cory, 1919, p. 338. 
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recorded. 

Habitat. — Of widespread distribution on the South American 
mainland, from Colombia south to Argentina and Peru. Has 
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been found on the following islands of the Galapagos Archipelago: 
Albemarle, Duncan, Indefatigable, Barrington, Chatham, Charles. 

The Academy series consists of 55 specimens (nos. 2990-3044), 
as listed in the accompanying table. These were collected during 
all the months from January to October, inclusive, and as birds 
were seen also in December (Gifford, 1919, p. 195), the species 
may be assumed to be a permanent inhabitant of the Galapagos. 
Rothschild & Hartert (1902, p. 404) point out that it is appar- 
ently resident, and also that this is the only Galapagos land bird 
that is not peculiar to the Archipelago. They remark that it is 
“somewhat rare and apparently a recent immigrant”, the recent 
arrival being presumably, and justifiably, implied from the close 
resemblance of island and mainland specimens. 

Through the courtesy of Dr. Frank M. Chapman, I received the 
loan of ten skins of Coccyzus melacoryphus from the South Amer- 
ican mainland, collected at points in Colombia and Ecuador. The 
resemblance between these mainland birds and island birds is 
of the closest; they are practically indistinguishable. Ridgway 
(1897, p. 581) comments upon the heavier bill of an adult male 
from Charles Island, but this character is not borne out in our 
series. The island birds do seem to have on the average slightly 
longer wing and tail, which is contrary to what might be expected, 
but the difference is not trenchant. As regards color and mark- 
ings, I receive the impression that some mainland birds have the 
bluish tinge on the top of the head somewhat brighter in hue and 
more sharply defined than in any island specimens, but here, 
too, the variation is too vague and uncertain to justify anything 
more than passing comment. 


Specimens op Coccyzus melacoryphus in the Collection 


OF 

THE 

California 

Academy of 

Sciences 



Adult 

Adult 

Immature 

Immature 

Sex nut 

Island 

male 

female 

male 

female 

ascertained 

Albemarle 

2 

2 

1 

1 


Barrington 


1 




Chatham 

6 

6 

1 

2 


Charles 

5 

5 

10 

12 

1 



SMENTS IN MHUMETHIS OF CoccyZHS melacoryphu8 FROM THE 

South American mainland 
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Coccyzus ferrugineus Gould 

Coccyzus fem'uyineua Gould, 1843, p. 105 (Cocos Id.) ; 1844, p. 46, 
pi. 29. — Sclater, 1870, p. 167 (monogr.). — Shelley, 1891, p. 303. 
— Townsend, 1895, p. 124. — Snodgrass & Heller, 1902, p. 517. — 
Carriker, 1910, p. 563. — Ridgway, 1916, p. 34. — Gifford, 1919, p. 
195 (habits). 

Coccyzus ferrugineus Gould 

Type . — British Museum, no. 55.12.19.372. A dismounted bird 
with glass eyes and wired legs. 

Habitat. — Cocos Island, Costa Rica. 

The Academy series consists of four adult birds, one of these 
being the head only of the specimen (nos. 2986-2989). This is 
apparently an extremely rare bird in collections. Gould (1843, 
p, 105; 1844, pi. 29) described and figured the species from a 
single specimen taken on the voyage of the “Sulphur”. Town- 
send (1895, p. 124) collected two birds, and Snodgrass & Heller 
(1902, p. 517), one, and these, together with our own series, appear 
to be, if not all that have actually been obtained, all that have 
been mentioned in any published reports. 



Measurements in millimeters of Coccyzu 8 femigineus 
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52. Tyto punctatissima (Gray) 

Striae punctatissima Gray, in Gould, 1841 (= July, 1839), p. 34, 
pi. 4 (James Id.). — Sclater & Salvin, 1870, p. 323 (Indefatigable 
Id.). — Salvin, 1876, p. 494 (Indefatigable Id.). — Ridgway, 1897, 
p. 683.— Rothschild & Hartert, 1899, p. 176; 1902, p. 406 (Albe- 
marle Id.; Chatham Id.?). — Snodgrass & Heller, 1904, p. 266 
(2 specimens, Albemarle and Seymour; description of nesting 
burrows and egg). — Gifford, 1919, p. 194 (Narborough, Albe- 
marle, Indefatigable; habits, food, etc.). 

{Striz flamimea] p. Strix punctatissima Sharpe, 1876, p. 297. 

Tyto punctatissima Ridgway, 1914, p. 616. 

Tyto alba punctatissima Hartert, 1929, p. 96. 

Strix punctatissima Gray 

Type . — British Museum, no. 37.2.21.244; (probably a female, 
from its dark color) ; “Galapagos”; no date; received from Sir 
W. Burnett and Captain Fitzroy. 

According to Darwin (in Gould, 1841, p. 34) only one speci- 
men of this owl was obtained during the visit of the “Beagle” to 
the Galapagos, this one being shot by Captain Fitzroy upon James 
Island in October. 

Habitat. — The Galapagos Archipelago, where, so far as known, 
it is restricted to the large central islands. Specimens have been 
taken on Janies, Indefatigable, Seymour, and Albemarle. There 
is a definite sight record from Narborough, and there is an un- 
certain sight record from Chatham. 

Description. — Adult male (Indefatigable Island). General color 
above, on back and upper surface of wings, dark gray, vermicu- 
lated with white, and varied with small elongated while spots which 
are bordered with black. Edge of facial ruff, sides of neck and 
middle poition of feathers on top of head, ochraceous-buff. Pri- 
maries and secondaries with indistinct dusky cross bars; exposed 
edge of primaries ochraceous-buff ; primaries, secondaries, and 
tertials with fairly sharply defined whitish terminal or sub-terminal 
spots. Tail whitish below, gray above, tinged with ochraceous, 
crossed by five dusky bars. Facial ring pure white, tinged with 
dark brown in front of eye, bordered by a sharply defined dark 
brown ring. Breast pure white, upper breast immaculate, lower 
breast with small blackish (mostly sagittate) markings. On the 
flanks these markings are heavier, with some irregular cross bars, 
and with a faint vinaceous tinge to the feathers. Under tail coverts 
pure white with a few small grayish spots. Bill dull yellowish 
(in dried skin). 
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Adult female (Indefatigable Island). Much darker throughout 
than is the male. Upper parts almost black, varied with black 
and white spots as in the male. Lower parts dark brown, with 
small black spots (cross bars on feathers of upper breast, roundish 
spots a little lower down, and mostly sagittate or triangular on 



abdomen and flanks); facial ring strongly tinged with vinaceous. 

It may aid the above inadequate description of a complicated 
plumage to say that in pattern and markings this species is essen- 
tially like the better known North American Barn Owl (Tyto alba 
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pratincola ), but that the Galapagos species is much less rufescent 
in color. If the two were of the same size ( punctatissima is much 
the smaller) they might pass as red (pratincola) and gray (puncta- 
tissima) color phases of the same form. The distinguishing char- 
acter given by Ridgway (1914, p. 602) for punctatissima. in his 
“key to the species of Tyto ”, namely, “under parts barred with 
dusky”, is almost non-existent. It does not occur at all in adult 
males from Indefatigable, and to only a slight degree in some 
females. The female punctatissima is much darker brown below 
and much more heavily marked than is the female pratincola , and 
dorsally it is much blacker, as compared with the strong rufescent 
tinge of pratincola. again suggesting a color phase difference 
as is described above. The term “color phase” is used here, of 
course, merely to convey an idea of the sort of color differences 
that distinguish the two forms, not to imply close specific relation- 
ship. 

We have fairly adequate series from Albemarle and Inde- 
fatigable islands, and the differences between the two lots might 
be considered as sufficient for subspecific separation. Four adult 
males from Indefatigable are pure white below and almost im- 
maculate, with small black spots scattered over breast and belly, 
whereas three from Albemarle have the under parts grayish, some- 
times tinged slightly with vinaceous, and with fairly heavy tri- 
angular spots, irregular cross bars, or irregular U-shaped mark- 
ings. Dorsally the Albemarle birds are dark colored, the white 
spots (conspicuous in the Indefatigable series) reduced to such 
mere specks that the upper parts appear almost uniformly black. 
There are comparable differences in the series of females. Our 
one specimen from James Island, whence came the type speci- 
men of punctatissima, is like the Albemarle series, so that if a 
new name is to be used it should be applied to the Indefatigable 
bird. At present I see no need of such procedure. 

There are fairly well defined sexual differences in this species, 
about the same, I believe, as in the North American form. In 
each case the male is paler colored, almost purely whiter-breasted 
below, the female much darker and more rufescent. In either 
form I doubt if the adult male is ever other than white-breasted, 
or if the adult female ever assumes as pure white a plumage. In 
our series of punctatissima there are several specimens which, by 
this color standard, might be supposed to belong to the opposite 
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sex to that indicated upon the label, but, here, just as in similar 
cases in the North American form, the suspicion arises that the 
sex might not have been correctly ascertained. It is a point de* 
serving of careful attention from field collectors securing speci- 
mens of any form of this genus of owls. (See Hartert, 1929, p. 96.) 

This is one of the rarest and least known of the Galapagos 
birds, though its discovery dates back to the first ornithological 
exploration of the islands. Fitzroy obtained one specimen upon 
James Island, which served as the type. Next, Habel collected 
two birds, one certainly, perhaps both, upon Indefatigable. Sclater 
and Salvin (1870, p. 323) list one of Habel’s birds as from In- 
defatigable, the other as from an unknown island. Later Salvin 
(1876, p. 494) gives both as from Indefatigable. Curiously, in 
Salvin’s paper, under “habitat,” Abingdon is entered, while farther 
on in the text the statement is explicitly made that Habel did not 
find this owl upon Abingdon. Rothschild & Hartert (1899, p. 175) 
contribute only a dubious sight record from Chatham Island. Their 
statement in full reads as follows: “Only Darwin and Habel seem 
to have procured specimens of this owl, while neither Townsend 
nor Bail* & Adams met with it. Harris believes that he heard 
it several times, and that he saw it, on Chatham Island, but un- 
fortunately no specimen was procured.” A few years later, how- 
ever, the same authors (Rothschild & Hartert, 1902. p. 405) are 
able to cite a specimen collected upon Albemarle, August 28, 1900. 
Snodgrass & Heller (1904, p. 266) collected two “immature speci- 
mens”, upon Albemarle and Seymour islands, respectively. 

Apparently, from the above statements, there were just six speci- 
mens of this species extant in collections prior to the Academy 
expedition, which collected 23, upon James. Albemarle, and In- 
defatigable. Gifford (1919, p. 194), besides detailing particulars 
of capture of this series, remarks that “Mr. Beck reported them 
in the elevated humid, fertile portions of southern Narborough 
in early April.” None was collected upon that island. 


Specimens of Tyto pnnctatisshmi in the Collection 
of the California Academy of Sciences 


Island 

Adult male 

Adult female 

James 


1 

Albemarle 

3 

5 

Indefatigable 

5 

9 
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'Length 339.0 Extent 850.0” (collector's measurements) 



80 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Papbrs 


53. Asio galapagoensis (Gould) 

Otus ( brachyotus ) galapagoensis Gould, 1837, p. 10 (inferentially 
from the Galapagos Islands; no habitat indicated). 

Otus galapagoensis Gould, 1841 (= Jan., 1839), p. 32, pi. 3 (James 
Id.). — Sclater & Salvin, 1870, p. 323 (Indefatigable Id.). 

Asio galapagensis Salvin, 1876, p. 493 (Indefatigable Id.). — Gifford, 
1919, p. 193 (Abingdon, Albemarle, Barrington, Champion, 
Charles, Gardner-near-Charles, Chatham, Duncan, Hood, Inde- 
fatigable, Seymour, and Tower; habits). 

[Asio accipitrinns'] p. Asio galapagensis Sharpe, 1876, p. 238 (in 
list of specimens). 

Asio galapagoensis Ridgway, 1897, p. 685 (Tower, Hood, Albemarle, 
Bindloe; reprint of original description; habitat; synonymy; 
crit.); 1914, p. 668. — Rothschild & Hartert, 1899, p. 176 (Cul- 
pepper, Duncan, Barrington, Chatham) ; 1902, p. 405 (Albe- 
marle and Hood. “Length [in flesh] 15 in., width [spread] 38 
in. Eyes orange.”). — Snodgrass & Heller, 1904, p. 267 (Barring- 
ton and Duncan; habits; measurements; descr. nest and eggs). 
Asio galapagoensis galapagoensis Cory, 1918, p. 18. 

Otus galapagoensis Gould 

Type. — British Museum, no. 55.12.19.153; (adult male; see Dar- 
win, in Gould, 1841, p. 33); Galapagos; (no date); collected by 
C. Darwin. Purchased from Zoological Society. 

This specimen is entered as “juv. st.” in the Catalogue of Birds, 
but it is unquestionably adult 

Habitat. — The Galapagos Archipelago, where definitely reported 
from the following islands: Culpepper, Abingdon, Bindloe, Tower, 
James, Duncan, Albemarle, Indefatigable, Seymour, Barrington, 
Chatham, Hood, Charles, Champion, Gardner-near-Charles. 

The Academy series consists of 23 specimens (nos. 2912-2934), 
apparently all adult. This is a small, dark colored species, of 
general distribution, practically throughout the Archipelago, and 
showing no evident tendency toward differentiation upon different 
islands. Such color variation as occurs is mainly in the shade 
of the brown ground color of the lower parts, and cannot be 
correlated with localities. As compared with the mainland Asio 
flammeusj the smaller size and the streaked leg markings of gala- 
pagoensis appear to be the best differentiating characters. Gala- 
pagoensis is decidedly darker on the average, but selected speci- 
mens of flammeus may be found that are as dark as some pale 
colored island birds. Ridgway’s (1914, p. 668) statement: “outer 



No. 18] 


SWARTH — AVIFAUNA OF THE GALAPAGOS ISLANDS 


81 


webs of outer primaries with the buff spaces decidedly smaller 
than the brown interspaces,” is not borne out in our series. The 
usual thing is for the buff spaces to be the broader at the base 
of the primary and to diminish in size toward the tip. The amount 
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Fig. 6. Map showing distribution of Axio gtdapayoensis . 
Symbols indicate islands where recorded. 

of streaking upon leg and toes is variable, but it is present to 
some extent upon every specimen. One specimen collected upon 
Charles Island, May 24, is renewing the rectrices, which are about 
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half-grown; the flight feathers look old and worn. Another (Cham- 
pion Island, October 3) has the outermost primary on the right 
wing partly grown; on the left wing it is just beginning to appear. 
These partly emerged feathers apparently indicate the completion 
of the molt in this individual, judging from the fresh, clean aspect 
of the plumage in general. 
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Measurements in millimeters of Asio galapagoensis 
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5 Exact accuracy can not be claimed for this measurement, the parts being obscured by dense feathering. 
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54* Myiarchus magnirostris (Gray) 

Myiobius magnirostris Gray, in Gould, 1841 (— July, 1839), p. 48, 
pi. 8 (Chatham Island). 

Eribates magnirostris Ridgway, 1893, p. 606; 1907, p. 606. — Gifford, 
1919, p. 200 (life history). — Hellmayr, 1927, p. 187. 

Myiarchus magnirostris Sclater & Salvin, 1870, p. 323. — Sundevall, 
1871, pp. 126-127.— Salvin, 1876, p. 493. — Sclater, 1888, p. 262.— 
Ridgway, 1890, p. 113; 1897, p. 569. — Rothschild & Hartert, 
1899, p. 172; 1902, p. 402 (description of nests). — Snodgrass & 
Heller, 1904, p. 269. 

Myiobius magnirostris Gray 

Type . — British Museum, no. 56.3.15.10; ad., sex?; Chatham 
Island; C. Darwin. A date upon the label, “1/4/37”, is obviously 
erroneous as regards time of capture, as Darwin’s visit to the Gala- 
pagos was in 1835. 

Description. — For detailed description of adult and young see 
Ridgway, 1907, p. 606. 

Habitat. — The Galapagos Islands. 

The Academy series consists of 170 specimens (nos. 3414-3583). 
The species occurs practically throughout the archipelago, having 
been found upon all the islands of any size except the northern- 
most, Culpepper. It is rare upon the nearest adjoining island, 
Wenman, where it was found (in September) apparently for the 
first time by the Academy expedition (Gifford, 1919, p. 201). 
Rothschild & Hartert (1899, p. 172) report a specimen “caught 
on the vessel off Wenman Island.” 

The specimens in our series were collected during every month 
except April, and the species is, of course, permanently resident 
upon at least the larger islands. The recorded occurrences upon 
and near Wenman suggest some wandering from island to island 
even though there be no regular migratory movement, something 
that is as yet unproved. 

Eggs were found late in January and during March (Gifford, 
1919, p. 203). There are birds in juvenal plumage on hand col- 
lected May 25, May 26, and June 1. Adults taken during February 
on Hood Island are rather worn and faded in appearance though 
some taken during the same month on other islands are still in 
fairly good condition. The annual molt seems to be practically 
finished early in June; the post-juvenal molt must linger in some 
cases until a month later. 

Rothschild & Hartert (1899, p. 172) comment upon the relatively 
small size of their few specimens from Chatham Island, an obser- 
vation that is borne out by our more abundant material (see table, 
p. 87). The difference is slight, however, and the largest Chat- 
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ham Island birds fall within the range of variation found upon 
some of the other islands; altogether, subspecific division does 
not seem justifiable. Color differences are not apparent between 
series from different islands. 

I can not follow Ridgway (1893, p. 606; 1907, p. 606) in the 
recognition of the genus Eribates , erected for this one species. 
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Fig. 7. Map showing distribution of Myiarchus viagnirostris. 
Symbols indicate islands where recorded. 

which seems to me to be Myiarchus-l ike beyond any question. The 
generic characters adduced as separating Eribates from Myiarchus 
are “tarsus relatively much longer (a little less than one-third 
as long as wing, about equal to length of bill from rictus), lateral 
outlines of bill not contracted terminally, and tenth (outermost) 
primary much shorter (shorter than secondaries).” The long tarsus 
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is a readily appreciable feature (at least as compared with North 
American species of Myiarchus , all that I have had available), 
but the other characters described are to my eye too nebulous 
for dependence. The three features cited, it seems to me, are none 
of them developed to a degree to justify the generic separation of 
the species. 

In the original description 6f Nesotriccus ridgwayi , of Cocos 
Island (Townsend, 1895, p. 124), there is at least the implica- 
tion of close relationship between Eribales and Nesotriccus , an 
implication that is reflected in even more positive statements in 
later publications (see, for example, Hellmayr, 1927, p. 188, foot- 
note) . The supposed resemblance between these two species is 



Fig. 8. a, Myiarchus magnirostris, male (no. 

3461), Chatham; b, Nesotriccus ridgwayi, 
male (no. 3381), Cocos. Natural size. 

non-existent to me, while, on the other hand, toward Myiarchus , 
regarding which nothing is said, magnirostris has obvious and 
close resemblance in nearly all details. The affinities of magni- 
rostris seem to me to lie clearly with Myiarchus . This conclusion 
was also reached by Rothschild & Hartert (1899, p. 171) and by 
Snodgrass & Heller (1904, p. 269). 
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Xf 00 


Indefatigable 67.7(67.0-68.5) 63.4(61.5-65.5) 14.4(13.8-15.0) 21.4(20.5-23.0) 13.3(12.6-14.2) 

Barrington 67.5 61.0 15.2 22.0 12.8 

Chatham 65.3(63.0-66.5) 59.3(55.5-61.5) 14.3(13.8-14.8) 20.5(19.5-21.2) 13.4(13.0-14.0) 

Hood 69.7(69.5-70.0) 64.7(64.2-65.0) 14.6(14.0-15.0) 21.0(20.5-21.5) 13.5(13.2-14.2) 

Charles 68.2(64.6-71.2) 62.1(58.2-63.8) 14.8(14.2-15.5) 21.8(21.0-23.0) 13.9(13.5-14.5) 
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Genus Pyrocephalus Gould 

Pyrocephalus Gould, Zool. Voy. “Beagle,” iii, 1841 (= July, 1839), 
44. Types, “ Pyrocephalus parvirostris (Gould) and Muscicapa 
coronata (Auct.)” = Muscicapa* rubinus Boddeert. 

55. Pyrocephalus nanus nanus Gould 

Pyrocephalus nanus Gould, 1841 (— July, 1839), p. 45, pi. 7 (orig. 
descr.; “Galapagos Archipelago”). — Sclater & Salvin, 1870, p. 
323, part (Bindloe Id.). — Sundevall, 1871, p. 125, part (James 
Id.). — Salvin, 1876, p. 492, part; 1883, p. 424 (Charles Id.). — 
Sharpe, 1877, p. 66. — Sclater, 1888, p. 214, part. — Ridgway, 1890, 
p. 112, part (James, Charles, and Abingdon islands) ; 1897, p. 
572; 1907, p. 478.— Rothschild & Hartert, 1899, p. 172, part; 
1902, p. 403 (Barrington and Albemarle islands). — Gifford, 1919, 
p. 197. 

Pyrocephalus nanus nanus Snodgrass & Heller, 1904, p. 270, part. 
Pyrocephalus rubinus nanus Hellmayr, 1927, p. 93, part. 
Pyrocephalus carolensis Ridgway, 1894, p. 365 (orig. descr.; Charles 
Id.) ; 1897, p. 576. 

Pyrocephalus abingdoni Ridgway, 1894, p. 367 (orig. descr.; Abing- 
don Id.) ; 1897, p. 578. 

Pyrocephalus nanus abingdoni Snodgrass & Heller, 1904, p. 271 
(Abingdon and Bindloe islands). 

Pyrocephalus nanus Gould 

Cotype . — British Museum (no catalogue number) ; 3 ad.; Gala- 
pagos Islands; Charles Darwin. (Specimen “a'” of the Catalogue 
of Birds.) 

Cotype . — British Museum, no. 55.12.19.198; 9 ad. ; Galapagos; 
C. Darwin. (Specimen “b'” of the Catalogue of Birds.) 

Cotype. — British Museum (no catalogue number) ; 9 ad. ; Gala- 
pagos; C. Darwin. (Specimen u c'” of the Catalogue of Birds.) 

Specimen “d'” of the Catalogue of Birds (entered as one of the 
types of P. nanus) is an example of Pyrocephalus dubius. There 
are also four specimens received from Burnett and Fitzroy that 
may or may not be considered as cotypes of P. nanus . [The date, 
“January 4, 1837”, that is upon the labels of the first two speci- 
mens listed above, is when the birds were presented to the Zoological 
Society. N.B.K.] 

Pyrocephalus carolensis Ridgway 

Cotype. — United Spates National Museum, no. 115926; $ ad,; 
Charles Island; April 8 (1888); U. S. Fish Commission, Voyage 
of the Albatross, 1887-88. 
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Cotype . — United States National Museum, no. 115928; ($?; 
sex not indicated on label); Charles Island; April 8 (1888); U. 
S. Fish Commission, Voyage of the Albatross, 1887-88. 

Cotype . — United States National Museum, no. 115927; ^im.; 
Charles Island; April 8 (1888); U. S. Fish Commission, Voyage 
of the Albatross, 1887-88. Nos. 115926, 115928, now bear red 
“type labels.” 

Pyrocephalus abingdoni Ridgway 

Type . — United States National Museum, no. 116134; & ad. ; 
Abingdon Island; April 16 (1888); U. S. Fish Commission, Voy- 
age of the Albatross, 1887-88. 

Description. — Approximate size, color and markings generally 
as in other species of Pyrocephalus (see Ridgway, 1907, p. 471). 
Adult male : Pileum and under parts brilliant red. In the brightest 
specimens the pileum is close to “spectrum red” (Ridgway), the 
under parts to “scarlet-red”; there is considerable variation in the 
intensity of these colors. Lores, auricular region, back, wings and 
tail, sooty blackish (fresh plumage) to sooty brownish (faded 
plumage), with, in fresh plumage, occasional faint grayish margins 
to feathers of any part. Adult female: Upper parts (including 
pileum, sides of head, back, wings and tail) brownish, in freshest 
and darkest state close to “raw umber.” Chin, throat and malar 
region almost pure white, abruptly defined against the brownish 
cheeks and the yellowish under parts. From the upper breast 
posteriorly the under parts are yellow or buffy-yellow, ranging 
in different individuals from “baryta yellow” to “buff yellow”. 
Upper breast, occasionally sides of breast, with fine but distinct 
longitudinal dusky streaks. In just one specimen these streaks 
are lacking. Immature male : Generally similar to adult female 
but brighter yellow below and with slightly heavier streaks on 
breast. In other stages, possibly of immaturity, the lower parts 
are pale red, in varying intensity, with dusky streaks on breast, 
and with pileum partly red, the red feathers dusky tipped. Juvenal 
(both sexes) : Generally similar to adult female, but with brownish 
feathers of upper parts (pileum, dorsum, wing coverts, flight 
feathers and rectrices) margined with buff, cinnamon or whitish, 
and with breast, sides and flanks more heavily and extensively 
streaked. 
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Habitat. — The greater part of the Galapagos Archipelago. Re- 
ported from the following islands: Wenman, Abingdon, Bindloe, 
James, Jervis, Duncan, Albemarle, Narborough, Barrington, and 
Charles. 

In the Academy catalogue specimens of Pyrocephalus nanus 
nanus and P. n . intercedens are entered, intermixed, under num- 
bers 3045-3267. There are 1 82 specimens of nanus in the collection. 

Pyrocephalus nanus Gould (1841, p. 45, pi. 7) was described 
from the “Galapagos Archipelago,” no particular island being 
specified. The female figured in Gould’s colored plate is of rather 
a brighter, clearer shade of yellow than is usual in the form to 
which I am restricting the name nanus , though it can be closely 
matched by selected specimens. In that particular it is more nearly 
like intercedens , but it is figured with a streaked breast, which 
that subspecies has not. 

Ridgway (1894) restricted the name nanus to the bird of James 
Island, naming in addition several other forms, of which I can 
recognize intercedens of Indefatigable Island. Rothschild & 
Hartert (1899, p. 172) refuse recognition to intercedens , which 
I can understand after examining their James Island series, more 
extensive than our own. Of eight adult males from James in the 
Rothschild collection one is like intercedens ; of five females, one 
is almost unmarked below (as in intercedens ) and all display a 
slight leaning toward the color of that form. Our own birds from 
James Island (including four adult males and five adult females) 
are essentially like those from Charles. On the whole it would 
seem that James Island birds are intermediate in appearance be- 
tween those of Albemarle and Charles on the one hand, and those 
of Indefatigable ( intercedens ) on the other, though nearer the 
former. I therefore use the name nanus for the form occupying 
all of the northern and western islands as well as Charles Island, 
with James Island as type locality but not occupied by birds show- 
ing the best manifestation of subspecific characters. With this 
preliminary disposal of names, I am using our extensive Charles 
Island series of 127 skins, including all the variation (seasonal, 
age, etc.) that is represented in part from other islands, as a basis 
for comparison with all the other series. 

Charles Island nanus , compared with intercedens of Indefatigable 
Island, presents the following characters: The male bird (from 
Charles Island) is of a brighter shade of red. The female has 
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the yellow of the under parte of a more buffy shade, and with 
few exceptions has the breast and sides sharply, sometimes heavily, 
streaked with dusky. 
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Fig. 9. Map showing distribution of Pyrocephalus nanus 
7Wn.UK, P. n. intercedens, and P. dubius. Symbols indicate 
islands where recorded. 

Going north from Charles Island, birds from the othei islands, 
as illustrated in our series, present the following features. Dun- 
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can: Seven specimens, all in excessively worn plumage but appar* 
ently the same as on Charles. Albemarle: The vermilion flycatcher 
of this island was referred to intcrcedens by Ridgway (1896, p. 
575), but judging from the series at hand it does not belong to 
that subspecies. Male birds are intermediate between those from 
Charles and those from Indefatigable, but nearer the former. Of 
four adult females, one resembles intercedens in shade of yellow 
below, but has an extensively white throat and streaked breast; 
three are almost pure white below, streaked on breast and flanks. 
Juveniles from Albemarle differ from the same stage from Charles 
in being of a brighter yellow below, Charles birds being more 
buffy. There is no specimen of intercedens at hand entirely in 
juvenal plumage, but those with remnants of that plumage are 
very similar to young from Albemarle. Altogether, the Pyroce - 
p fmlus from Albemarle Island is intermediate between intercedens 
of Indefatigable and nanus of Charles, but is nearer the lattei. 
James: Of the four adult males, two are bright red, exactly like 
birds from Charles, and two are orange below, brighter on the 
throat. Eleven additional specimens, in worn and faded plumage, 
are sparsely streaked or nearly immaculate below. They are most 
nearly like Charles Island birds. Jervis: Three specimens, in very 
worn plumage, are apparently like those from Charles. Bindloe: 
The four adult males are paler than the brightest from Charles, 
but can be matched with some specimens from that island. The 
two females are nearly like those from Charles, but brighter yellow, 
less buffy, on the belly. Abingdon: One immature male, in very 
worn plumage, pale colored and unstreaked below. No com- 
parisons can be based on this specimen. Wenman: One female, 
exactly like those from Charles. 

Three males and one female from Barrington Island in the 
Rothschild collection are of the nanus type. This is rather curious 
in that Barrington lies between Indefatigable (habitat of inter- 
cedens) and Chatham (habitat of dubius ), nearer the former, and 
is much farther distant from Charles, the nearest island occupied 
by nanus. 

To sum up: Our series shows two well marked extremes, in the 
birds from Indefatigable and from Charles Island, respectively, 
intercedens from Indefatigable, nanus from Charles. Birds from 
the several other islands listed above are either exactly like those 
from Charles or are somewhat intermediate toward the form upon 
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Indefatigable. These intermediates are all most nearly like the bird 
upon Charles, and the whole aggregation should go under the 
same name, nanus . Our series of Pyrocephalus does not afford 
grounds for the recognition of the forms carolensis (Ridgway, 
1894, p. 365) from Charles Island, or abingdoni (Ridgway, loc . 
cit. 9 p. 367) from Abingdon and Bindloe. It would not be sur- 
prising, though, if, with series from all the other islands as exten- 
sive as those here available from Indefatigable and Charles, slight 
average differences were to be seen that are not now apparent. 

Plumage stages, as illustrated in our series, are as follows. Half- 
grown nestlings were taken on February 28, and others in juvenal 
plumage up to May 28. Specimens taken early in June are under- 
going the post-juvenal molt. During the second week in May and 
for three weeks following, there are adults just finishing the annual 
molt, and male birds (presumably immature) molting into the red 
plumage. From early July until latter October birds are at their 
best. Females and immature males show the effects of wear and 
fading more quickly than the red males, and such wear shows 
markedly before the end of November. From December until the 
next molt, which probably begins early in March (there is a dearth 
of specimens taken in January, February and March), most speci- 
mens are in very worn plumage. There are parti-colored males, 
collected in February and March, that do not seem to be molting. 
These have much red on breast and belly, and they have on the 
top of the head feathers that are partly red and partly (tipped 
with) dusky. 

56. Pyrocephalus nanus intercedens Ridgway 

Pyrocephalus intercedens Ridgway, 1894, p. 366 (orig. descr.; In- 
defatigable Id.); 1897, p. 575. — Hartcrt, 1922, p. 385 (particulars 
of type specimen, in Rothschild Museum). 

Pyrocephalus nanus Rothschild & Hartert, 1899, p. 172, part, crit. — 
Ridgway, 1907, p. 478, part. 

Pyrocephalus nanus nanus Snodgrass & Heller, 1904, p. 270, part. 
Pyrocephalus ? ubinus nanus Hellmayr, 1927, p. 93, part. 

Pyrocephalus intercedens Ridgway 

Cotype . — Rothschild Museum; £ ad.; Indefatigable Island; August 
5, 1891 ; Dr. G. Baur; orig. no. 418. 

Ridgway indicated no type specimen, but based his description 
upon three skins (adult male, adult female, and immature male) 
in the Baur collection, with comments upon still others in the li. 
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S. National Museum. Of the three Baur skins the adult male is 
the only one I found in the Rothschild collection. As it bears 
a red ‘‘type label” of the U. S. National Museum it was evi- 
dently regarded by Ridgway as the type specimen. 

Description. — Adult male: Generally similar to nanus but with 
the red areas of a slightly different (paler and more orange) shade. 
Adult female: Upper parts brownish, about as in nanus but (espe- 
cially on the head) with a slight suffusion of yellow. A fairly 
distinct yellowish streak from the nostril over and behind the eye. 
Lower parts yellowish, close to “apricot yellow” in the brightest 
individuals, paling in others to whitish with a faint yellow suffusion. 
The throat is always paler than the rest of the lower parts, some- 
times whitish, but never with a well defined whitish area as in 
nanus. Lower parts usually immaculate, occasionally with faintly 
indicated dusky streaks on sides of breast. Juvenal. Generally 
like adult female, but (as in nanus) with feathers of upper parts, 
wings and tail, margined with buffy or whitish. Breast streaked, 
but not so heavily and extensively as in young nanus. There 
are male birds in (assumedly) immature stages about as in nanus. 

Habitat. — Indefatigable Island. 

Described by Ridgway in 1894 (p. 306) from Indefatigable 
Island, a range that was later extended to include Albemarle Island 
(Ridgway, 1897, p. 575). Differentiating characters, compared 
with P. nanus , of James Island, and “ carolensis of Charles Island, 
included differences in shade of red of adult males, and in color 
and markings, principally on the lower parts, in the females. The 
adult female of intercedens was described as follows: “Above deep 
hair brown, the pileum strongly tinged with yellow; superciliary 
stripe, extending from nostrils to posterior angle of eye (broadest 
anteriorly), light buff-yellowish; malar region, chin, and throat very 
pale maize yellow: rest of under parts light chrome or deep naples 
yellow” (Ridgway, 1897, p. 575). The existence of this form has 
been discredited by later writers. Rothschild & Hartert (1899. p. 
172), and Snodgrass & Heller (1904, p. 270), deny recognition 
to intercedens , and Ridgway, himself, later (1907, p. 478) places 
the name in synonymy under nanus. 

Our collection contains 41 from Indefatigable Island. The 
adult males are of a different shade of red than those from other 
islands, and our series of females certainly displays the characters 
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ascribed to intercedens by Ridgway ( loc . cit, ) . In the Academy 
collection, comparisons are best made with the series of nanus 
from Charles Island, as having the most extensive representation 
of any of the islands. In the adult males the difference in color 
is such as to be readily apparent on side by side comparison of 
single birds or of series. In intercedens the red of pileum and 
underparts is paler, more of an orange shade; even when the paler 
colored specimens of nanus are chosen for comparison there is 
an appreciable difference between the two in the shade of red. In 
the male intercedens more white shows through the red on the 
chin and throat. 

In adult females the difference in color below is readily appar- 
ent. In intercedens the undei parts are of a clearer yellow, a 
color that in the more highly marked specimens extends with but 
a slight paling almost to the bill. There is very little white on 
the chin. Even in the paler-colored individuals there is not the 
rather abruptly white chin and throat that characterizes the female 
of nanus . The underparts are immaculate, or with but a few slight 
flecks of dusky on the breast. In nanus the chin and throat are 
white, slightly or not at all tinged with yellowish, and this whitish 
area is generally rather sharply defined against the yellowish 
breast; breast and sides are of a slightly more buffy yellow than 
in intercedens , and are marked with sharply defined dusky shaft 
streaks. One specimen of nanus (no. 3158) has the under parts 
well-nigh immaculate, as in intercedens but of a different shade; 
another (no. 3142) has the underparts colored as in pale examples 
of intercedens , but the throat is extensively white and the breast 
lightly streaked. Differences in the immature plumages of inter - 
cSdens and nanus seem to parallel those in the adult female, though 
the available series of young intercedens is too limited to fully 
demonstrate this. 

Snodgrass & Heller (1904, p. 270) had no specimens from In- 
defatigable, basing their objection to the recognition of intercedens 
upon their series from Albemarle. In this I can agree with them, 
as the Albemarle bird, judging from our series, is not intercedens , 
but their argument has no bearing upon the status of the form 
on Indefatigable. 

The use of the trinomial, Pyrocephalus nanus intercedens , may 
be criticized, as obviously there is no geographical continuity be- 
tween the ranges of the forms nanus and intercedens . It seems 
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to me, however, that it is best to treat the two as subspecies, as 
has been done generally with similarly differentiated island forms 
in our North American list. For one thing, there is individual 
intergradation, affecting one character or another, between the 
two. Obviously, also, nanus and inter cedens are far more nearly 
alike, more nearly related, than either is toward Pyrocephaltis 
dubius , of Chatham Island, and a false idea would be conveyed 
by using the binomial for each of the three forms. On the other 
hand, I do not feel that I can follow Hellmayr (1927, p. 93), who 
treats both nanus and dubius as subspecies of the mainland species 
Pyrocephalus rubinus. In degree of difference, in constancy of 
characters, and in geographical distribution, it seems to me that 
rubinus , nanus and dubius meet the requirements for specific 
distinction. 


57. Pyrocephalus dubius Gould 

Pyrocephalus dubius Gould, 1841 (“ July, 1839), p. 46 (orig. descr.; 
“Galapagos Archipelago”. — Ridgway, 1894, p. 368; 1897, p. 

679; 1907, p. 480. — Rothschild & Hartert, 1899, p. 173; 1902, 
p. 403. — Rothschild, 1902a, p. 47 (nest and eggs). — Snodgrass 
& Heller, 1904, p. 272. — Gifford, 1919, p. 198 (life history). 
Pyrocephalus minimus Ridgway, 3890, p. 113, in text. 

Pyrocephalus nanus Salvin, 1876, p. 492, part. — Sclater, 1888, p. 
214, part. 

Pyrocephalus rubinus dubius Hellmayr, 1927, p. 93. 

Pyrocephalus dubius Gould* 

Cotype . — British Museum, no. 37.5.13.210; $ ad.; (Galapagos); 
Gould. (Specimen under P . nanus . in Catalogue of Birds.) 

Cotype. — British Museum, no. 55.12. 19.184; 9 ad.; Galapagos; 
C. Darwin. (Specimen “d'” 9 under P. nanus , in Catalogue of Birds-) 
?Cotype. — British Museum, no. 37.2.21.299; S ad. ; Galapagos; 
Burnett and Fitzroy. 

Pyrocephalus minimus Ridgway 

Type . — United States National Museum, no. 115961 ; 6 ad.; Chat- 
ham Island; April 5 (1888); U. S. Fish Commission, Voyage of 
the Albatross. 


•Mr. Kinnear supplies the following additional facta, with his own ideas, on 
the matter of the type or types of P. dubius. — "No. 55.12.19.184 is Gould's type, 
which came to the British Museum from the Zoological Society. No. 87.5.13.210 is 
wrongly entered as the type of dubius in the Catalogue of Birds (specimen e') ; 
It was purchased from Gould and according to the Register came from 'Brazil'. 

"There are two specimens from Burnett and Fitzroy (not types) with par- 
ticulars a* follows: 37.2.21.897, cTjuv., Chatham Id., original no. 400; 87.2.21.399, 
Charles Id., original no. 404. Dubius is not supposed to occur anywhere except 
on Chatham, but Fitzroy was very careful and all, or nearly all, of his birds have 
the original numbers." N.B.K. 
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Description. — Adult male: Similar to nanus in color pattern, 
but decidedly smaller and with red of lower parts decidedly paler 
(approximately “peach red” in the brightest individuals). Adult 
female: Upper parts generally brownish (close to raw umber), 
whole top of head strongly suffused with buffy, and with a broad 
buffy streak from the nostril over and behind the eye. Lower 
parts immaculate, close to “orange buff” in the darkest individuals. 
As in the other forms of Pyrocephalus there are males, presumably 
immature, that are indistinguishable from the female, and others 
with the lower parts mixed buffy and red in varying degrees. 
Juvenal: Sexes alike. Generally similar to adult female but dusky 
upper parts (pileum, dorsum, wing coverts and flight feathers} 
with feathers margined or tipped with rusty cinnamon. Outer web 
of outer rectrices and tips of the others cinnamon rufous. Below 
faintly yellowish, immaculate on throat and middle of abdomen. 
Breast, sides and flanks with fine dusky streaks lengthwise of 
feathers. (Described from three young in the Rothschild Museum.) 

Habitat. — Chatham Island. 

Our series includes the following specimens: Adult (red) males, 
24; females. 39; immature males, 31; sex undetermined, 12. Total 
106 (nos. 3268-3373). They were collected on the following dates: 
January 25, 27, 29: February 8, 22, 23; July 5, 6, 7; September 
8, 10; October 16, 17, 18. 

Dublus is sufficiently removed from nanus to be treated as a 
distinct species. The male dubius varies in the shade of red of 
the lower parts so that the brightest colored specimens of dubius 
are closely similar to the palest of nanus . and intergradation be- 
tween the two might be considered to exist to that extent. This, 
however, is hardly a fair criterion to apply. In measurements, 
and in color of female and immature there appears to be no over- 
lapping. The male dubius is in shade of red more nearly like 
nanus than like inter cedens. 

The immature male, in general like the female, differs slightly 
from the mode in that sex in paler ventral coloration and in having 
some striation on the breast. Such breast markings in the female 
are either altogether wanting or are very faintly indicated. There 
are presumably immature males collected during the first two 
weeks in July (soon after the time of the annual and the post- 
juvenal molts) that are in the female plumage throughout, barring 
the slight variation above indicated. There are other males taken 
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at the same time that are partly red below and on the pileum. This 
may mean that the male bird requires two years to acquire its 
brightest plumage, going, after the post-juvenal molt, into the female 
plumage, after the next annual molt into a parti-colored plumage, 
and after the third molt into the bright red plumage of the fully 
mature bird. Or it may mean that some individuals molt from 
juvenal into this parti-colored plumage and some into female 
plumage, all assuming the fully mature, red plumage in the sec- 
ond year. I am inclined to take the latter view, though there are 
no such specimens available as would serve to corroborate it. No 
molting examples of dubius were collected, and no juveniles. In 
an account of the habits of the bird, Gifford (1919, p. 200) remarks 
that “birds in plumage intermediate between red and buff were 
rare.” They should be common if this were a stage regularly 
gone through by all males. 

In the female, besides the distinctively ochraceous-buff color of 
the lower parts, so different from the color in nanus and inter - 
cedcns , there is a huffy suffusion on the pileum, comparable to 
the red crest in the male, a distinctly marked area such as is not 
seen in the other forms. 
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Pyrocephalus n. nanus Charles 61.6(60.5-63.5) 62.8(61.0-54.0) 11.6(11.2-12.0) 18.3(17.8-19.0) 13.2(13.0-13.5) 

Pyrocephalus n. intercedens Indefatigable 61.0(60.0-64.0) 52.4(49.0-55.5) 11.8(11.0-12.2) 18.1(17.0-19.0) 13.3(13.0-13.8) 

Pyrocephalus dubius Chatham 55.1(54.0-56.2) 48.5(47.2-50.0) 10.9(10.0-12.0) 16.3(16.0-17.0) 11.7(11.2-12.0) 
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Genus Nesoxriccus Townsend 

Neaotriccus Townsend (C. H.), Bull. Mus. Comp. Zool. y XXVII, No. 
8, July, 1895, 124. (Type, N . ridgwayi Townsend.) 

Nesotriccus ridgwayi Townsend 

Nesotriccus ridgwayi Townsend, 1895, p. 124, pi. (Cocos Id.). — Snod- 
grass & Heller, 1902, p. 518. — Ridgway, 1907, p. 482. — Gifford, 
1919, p. 242. 

Nesotriccus ridgwayi Townsend 

Type . — United States National Museum, no. 131691;# ad.; 
Cocos Island, Pacific Ocean; February 28, 1891; C. H. Townsend. 

Description. — For detailed description see Ridgway, 1907, p. 
482. 

Habitat. — Cocos Island, Costa Rica. 

The Academy series includes 35 specimens, all adults, collected 
September 4 to 13, 1905 (nos. 3379-3413). Ridgway gives a de- 
tailed description of the adult male, the female being then unknown. 
Our series includes both sexes, which are exactly alike in color 
and markings. As remarked under Myiarchus magnirostris, I do 
not consider Nesotriccus ridgwayi as being closely related to that 
species, as it has been regarded by others. It seems to me that 
its nearest affinities must lie in some other direction. 
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58. Progne modesta (Neboux) 

Hirundo modesta Neboux, 1840, p. 291 (Charles Island). — Sunde- 
vall, 1871, p. 125. 

Progne modesta Gould, 1841 (= July, 1839), p. 39, pi. 5. — Ridgway, 
1897, p. 605; 1904, p. 43. — Snodgrass & Heller, 1904, p. 347. 
Hirundo concolor Gould, 1837, p. 22 (Galapagos Archipelago). 
Progne concolor Salvin, 1876, p. 476. — Sharpe, 1885, p. 176. — Ridgway, 
1890, p. 105.— Rothschild & Hartert, 1899, p. 152; 1902, p, 386. 
— Gifford, 1919, p. 205 (life history). 

Hirundo modesta Neboux 

Type . — Museum National d’Historie Naturelle, Paris;?; “La 
Venus, 1839, I. Galapagos (Neboux).” 

Data supplied by J. Berlioz, who writes ine as follows: “I find 
in our collection only a single specimen of Swallow brought by 
“La Venus” from the Galapagos Islands. This specimen, mounted 
but still in rather good condition, bears naturally no original 
label, as most of the birds of those older times, but only a collec- 
tion label. There can be little doubt that it is really the type of 
Neboux’s Hirundo modesta , as, in the list of specimens brought 
by Neboux in 1839 and still preserved in our old registers, there 
is only one Swallow mentioned.” 

Hirundo concolor Gould 

Type.— British Museum, no. 60.1.16.54; (£ad.); Galapagos; no 
date: “Beagle”.* 

A dismounted bird with glass eyes and wired legs; in fair 
condition. 

Habitat. — The central and southern islands of the Galapagos 
Archipelago. Reported thus far from the following islands: James, 
Albemarle, Duncan, Daphne, Seymour, Indefatigable, Barrington, 
Chatham, Charles, and Hood. 

The Academy series consists of 56 specimens (nos. 3588-3643), 
as listed in the accompanying chart, not a sufficient number, or 
from enough places to demonstrate the existence of any variation 
between birds from different islands. 

Presumably immature males collected during March, April and 
May, show small patches of glossy black feathers scattered through 
the otherwise brownish body plumage. Two birds marked as 
males that were collected later in the year, in August, are of uni- 


*Ex Gould’s collection ; probably purchased from the Zoological Society. N.B.K, 
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formly brownish body color, as are the females, and it is possible 
that in these two the sex is wrongly indicated. The specimens 
in our series were taken in February, March, April, May, August, 
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Fig. 10. Map showing distribution of Progne modesta. 
Symbols indicate islands where recorded. 


October and November, and the species was seen, besides, in 
January, September, and December (Gifford, 1919, p. 205). It 
is not known to migrate from the Galapagos at any season. 
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Specimens of Progne modesta in the Collection 



of the California Academy of Sciences 



Island 

Adult male 

Immature male 

Female 


Albemarle 

16 

9 

21 


Seymour 



3 


Indefatigable 



1 


Chatham 

1 


1 


Charles 

2 

1 

1 

Measurements in millimeters (average, minimum and maximum) of Progne modesta 

Number of 




Middle toe 

specimens 

Island Wing 

Tail 

Culmen 

Tarsus with claw 

10 males 

Albemarle 124.9(121.0-128.0) 

63.2(60.0-65.2) 

10.0(9.5-10.2) 11,1(10.8-11.5) 14.0(13.5-14.5) 

10 females 

Albemarle 120.5(115.0-123.5) 

69.0(51.8-62.5) 

9.3(9.0-10.2) 11.0(10.5-11.5) 14.5(18.5-15.0) 


59. Hirundo erythrogaster Boddaert 

Himndo rustica erythrogastra Rothschild & Hartert, 1899, p, 152 
(Charles and Chatham islands). 

Hirundo erythrogaster Snodgrass & Heller, 1904, p. 348 (Hood Id.). 
—Gifford, 1919, p. 205 (Cocos Id.; Charles Id.). 

A transient species that, like the Bob-o-link, is of more than 
casual occurrence in the Galapagos. “Five skins of the North 
American swallow were procured in October and November on 
Charles and Chatham Islands’* (Rothschild & Hartert, loc. cit.). 
“In May we saw several individuals flying about over Hood” 
(Snodgrass & Heller, loc. cit.). The Academy expedition collected 
three specimens, an immature male, 40 miles south of Cocos Island, 
September 1, 1905; an immature male, “25 miles from Cocos 
Island,” September 2, 1905, and an adult male, on Charles Island, 
October 12, 1905 (nos. 3585-3587). (See also Gifford, loc. cit.). 


Genus Nesomimus Ridgway 

Nesomimus Ridgway, Proc. U. S. Nat. Mus,, XII, Feb. 5, 1890, 102, 
footnote. Type, Orpheus melanotis Gould. (For generic char- 
acters and for detailed descriptions of species see Ridgway, 1907, 
pp. 244-257.) 

The genus Nesomimus is peculiar to the Galapagos Islands, 
where it is (or has been) found on all of the larger islands and 
on most of the smaller ones. Only one form (species or sub- 
species) occurs upon any one island. Of the more recent stu- 
dents of the genus, Rothschild & Hartert (1899, pp. 142-147) 
recognize five species, trifasciatus , macdonaldi, adamsi , melanotis , 
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and parvulus, with six subspecies under melanotis and two under 
parvulus, making eleven forms in all; Snodgrass & Heller (1904, 
pp. 358-372) recognize five species, trifasciatus , macdonaldi , adamsi, 
melanotis , and personatus , with four subspecies under melanotis 
and four under personatus , again eleven forms; and Ridgway 
(1907, pp. 244-257) recognizes the same eleven forms as Snod- 
grass & Heller, but regards them all as distinct species. Snod- 
grass & Heller relegate to synonymy one form, N . parvulus affinis, 
that was recognized by Rothschild & Hartert, and they describe 
one additional form, N. melanotis dierythrus . 

In my own study of the genus, here presented, I have felt com- 
pelled to adopt a nomenclature and a systematic treatment that 
are somewhat different from any of those just mentioned. I recog- 
nize the species trifasciatus , macdonaldi melanotis («=* “adamsi’ ) , 
and parvulus (*■* melanotis of most authors), with the last named 
divided into the following seven subspecies, barringloni , bauri, 
parvulus , bindloei , personatus , wenmani, and hulli, ten forms in 
all. Nesomimus affinis Rothschild (1898, p. 53) is relegated to 
the synonymy of N . parvulus parvulus , in which I follow Snod- 
grass & Heller (1904, p. 370) and Ridgway (1907, p. 256). Neso- 
mimus melanotis dierythrus is also here placed in the synonymy 
of parvulus . One new subspecies is here described, Nesomimus 
parvulus wenmani , from Wenman Island. 

Nesomimus is a homogeneous group, obviously nearly related 
to the mainland genera of Mimidac, but it is not possible to desig- 
nate any one form of Nesomimus as most closely related to a main- 
land species, and to trace any course of increasing divergence 
from this starting point or from any other. With this in mind 
I can appreciate Ridgway’s (1907) logically correct treatment in 
regarding each form as a separate species, for each is resident 
in its island habitat, there are no two forms upon any one island, 
and there is no question of overlapping ranges. I can not bring 
myself, though, to place such widely different forms as trifasciatus , 
macdonaldi , melanotis , and parvulus on exactly the same basis 
as the slightly differentiated variants of the parvulus group. 

Differentiating color charadters that have been used in the 
genus Nesomimus pertain to blotches and spots on the breast; color 
of upper surface and whether streaked or not; white spots on 
wing coverts and tertials, at tips of primaries and secondaries, at 
tips of rectrices; relative distinctness of nuchal collar, and of 
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dusky submalar streak; color of pileum, ear coverts, sides of neck, 
sides of breast, flanks, and rump. Some of these features, oft- 
quoted, are really useless in differentiating species and subspecies. 
Even those of taxonomic significance are variable to such a degree 
that it is possible to take any one character and trace it from an 
extreme of development in one species, through various lessening 
degrees in other species, and finally to where it is present in some 
individuals and absent in others in subspecies where this char- 
acter dwindles to the vanishing point. In this sense, all of the 
forms of Nesomimus might be regarded as subspecies of one 
species. As a matter of fact, there are gaps between certain of 
the forms that render it perfectly reasonable to recognize them 
as distinct species, though closely related and distinguished only 
by the different extent of development of the same characters. 
On the other hand, on the islands occupied by what I regard as 
subspecies of parvulus , there is in each case individual variation 
that overlaps every differentiating character that has been adduced 
as distinguishing any given form from its nearest neighbor and 
nearest relative (I believe the terms are here equivalent). The 
extremes, even, are so slightly different that it seems to me per- 
fectly reasonable to treat them all as subspecies, a treatment that 
is thus admittedly based on intergradalion through individual 
variation and on degree of difference, and disregarding the fact 
that in these sedentary island forms there can be no actual con- 
tact or overlapping of habitats between the different subspecies. 
Should it be insisted upon that insular isolation implies specific 
difference between all of the described forms. I can see no reason 
for not going a step farther and recognizing as specifically different 
the birds of every island, whether or not their differences are 
visible to our eyes. In the case of Nesomimus there are certain 
described forms that may be distinguished by any one at a glance, 
there are others that may be recognized by any intelligent lay- 
man after having had the characters pointed out to him, and there 
are still others that present minute average differences that can 
be appreciated only by the specialist and by him only after most 
careful study. Would it be illogical, in still other cases where 
the birds from different islands are, to our eyes, alike, to assume 
that their actual separation warrants the same nomenclatural treat- 
ment that is adopted in the last mentioned case? 
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As a matter of fact, of course, we do not feel like giving names 
to what we cannot define. Hence, in the admittedly difficult matter 
of the nomenclatural treatment to be afforded island forms, I 
prefer here to base such treatment upon degree of differences and 
upon the extent of individual intergradation, regardless of the 
actual isolation of individuals upon islands. So, in Nesomimus 
I feel able to recognize four rather sharply defined species, with, 
under one of these species, seven slightly differentiated subspecies. 

I do not sympathize with attempts to indicate close relation- 
ship between birds on widely separated islands, as has been done, 
for example, in the lumping together of Penman and Barring- 
ton birds under one name. It can be seen, reductio ad absurdam , 
in the chart published by Beebe (1924, pi. 13, opp. p. 72) show- 
ing supposed relationships of the species of Nesomimus . That 
author is not to blame for accepting as he did the explicit state- 
ments of those who have studied these birds, but the fact is that 
the characters forming the basis of this emphatic and startling 
diagram are by no means the trenchant, conspicuous features that 
one would naturally suppose them to be. It must be borne in 
mind that the different forms of parvulus are so closely similar 
in appearance as, in some cases, to be distinguished at all only 
by the closest scrutiny. Characters used to distinguish them, in- 
dicated on the diagram cited, are some of them non-existent, in 
other cases barely discernible, in still others present or absent 
in varying degree within series from all the different islands. My 
material for the most part shows resemblances between neighbor- 
ing forms, but the relative position of the islands of the Gala- 
pagos Archipelago is not such as to suggest any linear arrange- 
ment of species and subspecies. 

The specimens available in the present study total 790 skins, 
660 in the Academy collection, 130 from Stanford University 
Museum. Besides adults, all of the forms except hulli and wen - 
mani are represented in juvenal plumage, and the young birds, 
in general show differences that closely parallel those seen in 
adults. Young trifascialus is dark colored, extensively spotted 
below and with the spots on the breast tending to form a blotch 
on each side. Young macdonaldi . compared with young tri fascia^ 
tus , is paler colored and larger, with noticeably long bill; a re- 
stricted portion of the breast is spotted and the flanks streaked, 
throat and abdomen are immaculate: rectrices show scarcely a 
trace of white tips. Young melanotis is pale colored, the spots 
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below more sparsely scattered than in trifasciatus and macdonaldi , 
the rectrices conspicuously white-tipped, the bill small. Young 
parvulus and young barringtoni differ as do adults. The former 
is dark colored, heavily spotted below, except on throat and belly, 
with short terminal tail spots, and with small bill. Young barring • 
toni (only one specimen available) is pale colored, with small 
spots on upper breast only, with extensive white tips to the rectrices 
and with long bill. 

It is a difficult matter to trace plumage changes in this series, 
for there is an almost total lack of molting birds. In juvenal 
plumage, the one young example of trifasciatus was taken on 
February 26. Of macdonaldi , young collected from June 23 to 
July 2 are full grown and beginning the post-juvenal molt. Of 
melanotis . nestlings were collected on January 25, and full grown 
young up to February 23. Of parvulus , juvenal plumaged birds 
were taken from March 5 to May 1. The one juvenal specimen 
of barringtoni is dated July 9. It thus appears that Nesomimus 
may be found in juvenal plumage over half the year, on one island 
or another, and our series shows this plumage on specimens of 
one form ( parvulus , from Albemarle) taken over a period of 
two months. From the degree of wear and fading shown on 
different specimens taken on the same island, at the same time, 
it appears that the period of molt in adults is also long drawn 
out. Of trifasciatus , the most worn and faded specimens were 
taken on October 3. but there are perfectly fresh-plumaged birds 
in greater number, and one that is molting, that were collected 
on the same day. The same sort of variation is shown on other 
of the islands. Apparently Nesomimus has one complete molt 
per year, but the duration of this molt, in different individuals, 
extends over a long period of time. It seems for the most part 
to take place in April and May; June and July specimens are 
the freshest and cleanest. September and October birds, repre- 
sented by large series, are mostly good clean-plumaged specimens, 
but, as a rule, without the first bloom of newly acquired feathers. 
January and February specimens on the average show a more 
worn condition, and those taken in March and April are among 
the most shabby. In all the series, though, there is no such uni- 
formity of change and no such limited period of change as are 
seen in North American birds. 

An unfortunate defect in the series lies in the fact that in 
collecting these birds the “adult” and “immature” stages were 
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not differentiated as can so easily be done from the character 
of the skull, sometimes for two months or more after the juvenal 
plumage is discarded and old and young are outwardly almost 
alike. It might very well prove to be the case here, as has been 
demonstrated in other species, that differences ascribed to “indi- 
vidual variation,” would yield to an orderly arrangement accord- 
ing to age. The occasional spotting on the breast of forms of 
Nesomimus that are ordinarily immaculate is one character that 
may be suspected to persist in some immature birds. I find some 



Fig*. 11. Tail of Nesomimus macdonaldi , showing variation that 
may be due to age; male, no. 3738; natural size. All of the 
rectrices on the right side and one on the left appear to have 
been lost in some way other than by the regular molt. They 
have been replaced by feathers of greater length and breadth 
(presumably adult plumage), as compared with the remain- 
ing old (presumably immature) feathers on the left side, 
which are much worn and would soon be molted. 

specimens with narrower rectrices than others (see fig. 11) 
another feature suggesting immaturity, but lacking the clue afforded 
by positive data regarding skull structure I have not been able 
to work out any definite order of slightly different plumages. 

The accompanying “Key” is not submitted as a means of identify- 
ing closely similar subspecies. The different forms of Nesomimus 
are segregated upon different islands, sometimes one species or 
subspecies upon several islands, but never more than one form 
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upon any one island. Hence, locality alone is sufficient data for 
nominal identification. The “Key” aims to present in shape to 
be readily grasped the features that are used to characterize the 
birds from the different islands. Overlapping of characters in 
neighboring subspecies occurs to such an extent as to preclude 
the possibility of constructing for the identification of these sub- 
species a “Key” that will serve for every specimen of a given 
form. Presented in this shape, however, it is easier to grasp the 
manner of variation that obtains in the genus than it is by means 
of detailed descriptions that compare, feature by feature, different 
forms that are variously situated, near to or far from, one another. 
It should be understood that in the case of closely similar sub- 
species, distinguished by slight size difference, comparison of 
females of the larger with males of the smaller subspecies, will 
result is an apparent overlapping of characters such as will not 
appear by comparison of specimens all of the same sex. 
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Key to the species and subspecies of Nesomimus 

(Measurements given are of male birds) 

a. Breast marked laterally with brown patches, or crossed by 
dusky spots, or with partly concealed dusky spots or blotches 

b. Auricular region usually whitish; breast with a large patch 
of dusky on each side, median portion with smaller spots 
extending across; outer rectrices with poorly defined whitish 
tips Nesomimus trifasciatus 

bb. Auricular region dusky. 

c. Bill larger (culmen 30.2 — 34.5 mm.); spotting on breast 
distinct; outer rectrices usually not tipped with whitish 
Nesomimus macdonaldi 

cc. Bill smaller (culmen 22.2-23.5 mm.); spotting on breast 
indistinct or obsolete; outer rectrices with sharply defined 
white tips Nesomimus melanotis 

aa. Breast pure white, usually entirely unmarked 

b. Bill smaller (culmen 18.2-22.0, usually less than 21 mm.) 
Nesomimus parvulus parvulus 

bb. Bill larger (culmen usually more than 21 mm.) 
c. F*aler above 

d. Larger ( wing 113.5 — 118.0 mm.); maxillary streak 
distinct. Nesomimus p. bauri 

dd. Smaller (wing 103,5-111.0 mm.); maxillary streak 
absent or faintly indicated Nesomimus p. barringtoni 

cc. Darker above 

e. Wing bars narrower; dorsal coloration extremely dark 

f. Bill larger (culmen 24.0 — 2C.0 mm.) 

Nesomimus p . personalus 

ff. Bill smaller (culmen 21.0 — 24.5 mm.) 

Nesomimus p . bindloei 

ee. Wing bars broader: slightly paler dorsally. 

g. Maxillary streak absent or faintly indicated 
Nesomimus p . wenmani 

gg. Maxillary streak distinct. .. Nesomimus p. hulli 



Specimens of Nesomimus in the Collection of the California Academy of 
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Nesomimus tnfasciatus Gardner-near-Charles 

Nesomimus trifaseiatus Champion 
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60 . Nesomimus trifasciatus (Gould) 

Orpheus trifasciatus Gould, 1837d, p. 27 (orig. descr.; “from the 
Galapagos”). 

Mimus trifasciatus Gray, 1841 (= Nov., 1839), p. 62, pi. 16 (Charles 
Id.). — Sclater, 1859, p. 345. — Salvin, 1876, p. 471. — Sharpe, 1881, 
p. 346. 

Nesomimus trifasciatus Ridgway, 1897, p. 483; 1907, p. 247. — Roths- 
child & Hartert, 1899, p. 143. — Snodgrass & Heller, 1904, p. 358. 

Orpheus trifasciatus Gould* 

Cotype. — British Museum, no. 38.2.21.401; ad., sex?; Galapagos. 
Cotype. — British Museum, no. 55.12.19.225; ad., sex?; Gala- 
pagos; Darwin. 

Habitat. — Formerly on Charles Island, where it now appears 
to he extinct; Gardner Island, near Charles; Champion Island, 
near Charles. 

There are at hand 43 specimens in the Academy collection (nos. 
3661-3703), collected on Gardner-near-Charles, October 3, 1905, 
and on Champion, October 3, 1905, and February 26, 1906. 

As regards the three southernmost forms, trifasciatus , mac- 
( lonaldi . and melanotis , there has been general acceptance of their 
standing as distinct species. Trifasciatus (from Charles Island 
and adjoining islets) is set apart by many trenchant characters 
of color and markings, among which may be mentioned dark 
brown coloration, unstreaked upper surface, whitish auricular 
region, patches of dusky at sides of breast, and, according to pre- 
vious writers, dark brown iris. Of variants of these characters, 
the auricular region mostly whitish as a rule, is often streaked 
with dusky and in some instances is mostly dusky. From the 
dusky pectoral patches disconnected spots tend to form two lines 
across the breast; occasionally this is varied by round spots evenly 
spread over the same area, much as in young birds. Dusky sub- 
malar streaks, generally well marked, are sometimes barely indi- 
cated. Mostly solid brown above, some fresh plumaged birds do 
show, in paler margins to dark-colored dorsal feathers, a slight 
approach toward the streaked condition of the other forms. 

Most of the birds collected on October 3 are in relatively un- 
worn plumage, but curiously enough, there are a few taken the 
same day, in which w-ear and fading have proceeded to such a 


•Data given above were copied by myself from the labela of the two specimens. 
Mr. Kinne&r gives me another version, from Museum registers, as follows : 

British Museum, no. 37.2.21.401 ; <f ad. : Charles Island ; Burnett and Fitzroy. 
Type . — British Museum, no. 55.12.19.225; a<L, sex?; Charles Island; Darwin; 
ex Zoological Society’s collection. 
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degree as to have nearly obliterated all distinctive features of 
color and markings. Those taken on February 26 are mostly 
rather badly worn, and presumably the annual molt would begin 
very shortly thereafter. The one young bird collected, taken 
February 26, is in juvenal plumage throughout, with wing and 
tail feathers full grown. Throat and breast are spotted, flanks 
streaked, and of the lower surface only the center of the abdomen 
and the lower tail coverts are unmarked. There is a tendency 
for the spots at the sides of the breast to coalesce into large 
blotches, as in the adult, and higher up the spots run together to 
form a line across the throat, a feature that is indicated, too, in 



Fig. 12. a, Nesomimus trifasciatus, male (no. 3699), Gardner-near- 
Charles; b, Nesomimus macdonaldi, male (no. 3738), Hood; c, 
Nesomimus melanotis, male (no. 3802), Chatham. Natural size. 

several adults. The juvenal rectrices are appreciably shorter and 
narrower than in the adult. A male bird collected on October 
3 (no. 3677) is spotted below almost as extensively as the juvenile 
just described, and dorsally the two are closely similar also, but 
abrasion of the feathers on this bird is such as to show that the 
plumage had been worn many months, and the tail feathers are 
as in the adult. Several other specimens show spotting on the 
breast to a greater or less extent. 

This series does not exhibit the transverse white markings on 
pileuin and back used by Ridgway (1907, p. 245) in his ‘‘key to 
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the species of N esomimus” In one or two birds there is an indi- 
cation of light edgings to feathers on the pileum, and in several 
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others there are white feathers in various amount scattered over 
the entire crown. This tendency culminates in one bird which has 
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the top of the head mostly white, continuous with the white ear 
coverts. Rothschild & Hartert (1899, p. 143) mention a speci- 
men with white feathers on the pileum. 

Birds from Champion Island average slightly smaller in length 
of wing, tail and culmen, than those ftom Gardner (see table, 
p. 113) but I can not distinguish any difference in color and 
markings. None of the Champion Island birds, however, exhibits 
any white markings on the pileum. 

It has been assumed without question that Darwin’s types came 
from Charles Island, but while that may have been the case there 
is no positive evidence to that effect in any of his writings. Gardner 
Island, near Charles, was visited, if not by Darwin, by others from 
the Beagle, and upon Gardner as well as Champion the species 
has been found by subsequent visitors. I am informed by Mr. 
Joseph Slevin, Curator of Herpetology in this Academy (who has 
twice visited the Galapagos) that the northern coast of Charles, 
adjacent to Champion, at the time of hi^ visit was not inhabited 
by dogs and cats (supposedly the exterminators of Nesomimus 
upon Charles ) , and there seems to be no reason why the mock- 
ingbirds should not have re-established themselves there. At any 
rate, their absence from that coast implies extremely sedentary 
habits, for Champion is not more than three quarters of a mile 
off shore. The Academy party in thirty-three days of collecting 
found none of the species upon Charles. There aie othei islands 
in the archipelago inhabited by dogs and cats where the mocking- 
birds have not disappeared. 

61. Nesomimus inaedonaldi Ridgway 

Nesomimus macdonaldi Ridgway, 1890, p, 103 (orig*. descr. ; Hood 
Id.); 1897, p. 484; 1907, p. 248.— -Rothschild & Hartert, 1899, 
p. 143; 1902, p. 381. — Snodgrass & Heller, 1904, p. 359. 

Nesomimus macdonaedi Ridgway 

Type . — United States National Museum, no. 1 16066; 3 ad. ; Hood 
Island; April 7 (1888); U. S. Fish Commission. Voyage of Alba- 
tross, 1887-88. 

Habitat. — Hood Island and Gardner Island near Hood. 

There are at hand 80 specimens in the Academy collection (nos. 
3704-3783): Hood Island, September 25, 27 (1905). ten; October 
2, fifteen; January 28, 31 (1906), two; February 1, 5, sixteen; 
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June 23, 28, 30, twenty-one; July 2, two. Gardner-near-Hood, 
September 28, 29, 30 (1905), twelve; February 3 (1906), one; 
June 27, one. From Stanford University Museum, 12 specimens, 
collected on Hood Island, May 13-18, 1899. 

Macdonaldi , from Hood Island, east of Charles, is distinguished 
from all other species and subspecies by greater length of culmen. 
Trifasciatus, averaging smaller in this respect, approaches it 
closely in measurements of one or two individuals, but there is 
no actual overlapping in our series. Trifasciatus and macdonaldi 
are both appreciably larger in general size than any of the other 
forms, as reflected in length of wing and tail (see table of measure- 
ments). In coloration macdonaldi is grayish, streaked above; the 
auriculars are usually dusky, though sometimes mixed with whitish, 
just as in some examples of trifasciatus . The pectoral blotches, 
boldly exposed in trifasciatus , are in macdonaldi partly concealed 
under the feathers, though the area covered is plainly discernible, 
outlined by disconnected spots. Here again some adults are spotted 
entirely across the breast, somewhat as in the young. In the 
juvenal plumage the breast is heavily spotted, the flanks streaked, 
throat and abdomen immaculate; rectrices show hardly a trace 
of white tips. Macdonaldi has the least white spotting at the end 
of the rectrices of any form of the genus. In most cases these 
markings are almost entirely absent, in none are they sharply 
defined. 

According to Gifford (1919, p. 209) the nesting season is mostly 
in February, when he found nests and eggs, but it must begin 
much earlier as there is a spotted young one in the series taken 
on January 28. Others in juvenal plumage were collected during 
the last two weeks in June and on July 2. As with the post- 
juvenal molt, the annual molt appears to be accomplished by 
different individuals over a long period of time. Birds exhibiting 
the last degree of feather wear and fading, were collected in 
February and in September, and fresh plumaged birds on prac- 
tically the same dates. Molting adults were collected during June. 

62. Nesomimus melanotis Gould 

Orpheus melanotis Gould, 1837d, p. 27 (orig descr. ; “from the Gala- 
pagos”). 

Mimus melanotis Gray, in Gould, 1841 (= Nov., 1839), p. 62, part, 
pi. 17 (Chatham). — Sclater, 1859, p. 345, part. — Sundevall, 1871, 
p. 124, part. 
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Nesomimus melanotis Ridgway, 1890, p. 102, part, 

Nesomimus adamsi Ridgway, 1894, p. 358 (orig. descr.; Chatham 
Id.); 1897, p. 485; 1907, p. 249. — Rothschild & Hartert, 1899, 
p. 144; 1902, p. 381. — Snodgrass & Heller, 1904, p. 360. — Gifford, 
1919, p. 210 (habits). — Hartert, 1920, p. 478 (particulars of 
type specimen, in Rothschild Museum). 

Orpheus melanotis Gould 

* Cotype. — British Museum; ad., sex? Evidently a “Beagle” speci- 
men, but with no data. Specimen “b” of the Catalogue of Birds 
(vol. 6, p. 350). 

Nesomimus adamsi Ridgway 

Type . — Rothschild Museum;# ad.; Chatham Island; June 13. 
1891; Dr. G. Baur; orig. no. 694. 

Habitat. — Chatham Island. 

One hundred and thirty-three specimens in the Academy collec- 
tion (nos. 3784-3916), as follows: September 8, 10 (1905), twenty- 
six; October 16-18, thirty-three; January 25-29 (1906), nine; 

February 8-23, thirty-six; July 5-7, twenty -nine. 

Careful reading of the description of Orpheus melanotis Gould 
{1837d, p. 27), and inspection of the plate (Gould, 1841, pi. 17) 
shows that the species treated under that name is the Chatham 
Island mockingbird and not the James Island bird, as has been 
generally assumed. Darwin ascribed the species to Chatham and 
James. In the British Museum I found two specimens in the 
“melanotis” series that came from the Beagle collection. One of 
these, specimen “a” of the Catalogue of Birds (vol. VI, p. 350), 
where it is entered as the type of the species, is a James Island 
bird. The other, specimen “b” of the same Catalogue, is of the 
Chatham Island species, with no exact data but obviously a “Beagle” 
specimen. Both birds had been mounted, and had been dismounted 
at the same time, from memoranda upon their labels. The im- 
portant thing is that specimen “b” accords closely with Gould’s 
description and plate of melanotis. Both the malar stripe and 
breast markings appear in the illustration, characters of the Chat- 
ham Island bird but not of the James Island species. These plates 
are supposed to be the exact size of the birds figured, and speci- 
men “b” complies with this test perfectly (in bill measurement, 
for example), as specimen “a” does not. Altogether, it seems 

**T have found another specimen of the Chatham Island bird of Darwin’s 
collecting, purchased by Eyton from the Zoological Society, and by us after his 
death. It is labeled by Eyton as parvulus. Reg. no. 81.2.18.80; Galapagos; C. Dar- 
win/' N.B.K. 
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obvious to me that Gould’s description and illustration of Orpheus 
melanotis pertain to the Chatham Island mockingbird, and there 
is little doubt in my mind that specimen “b” above referred to is 
the actual bird that he had in hand and that his artist copied. 

Restriction of the name melanotis to the Chatham Island bird 
leaves Orpheus parvulu s Gould (lo37d, p. 27), described from 
Albemarle, available as a specific name for the form occurring 
upon the northern and central islands. The James Islund sub- 
species, to which the name melanotis has generally been applied, 
becomes Nesomimus parvulus bindloei (see p. 126). 

Our series contains spotted young (nestlings) collected January 
25, and full grown young February 22 and 23. None of the birds 
in this large series is in as badly worn plumage as are some from 
other islands. The most worn and faded specimens were taken 
during the third week in February, and July skins evidently 
represent the species at its best. Variation in this form is most 
evident in breast markings. Ordinarily the white breast is crossed 
by two shadowy bands, a mere indication of the dark markings 
that are so conspicuous on trijasciatus and macdonaldi. This 
condition varies, in the one direction, to almost purely white- 
breasted birds that are with difficulty to be distinguished in 
color from bauri of Hood Island, in the other to birds that 
have aeioss the breast partly concealed dusky blotches practically 
as in macdonaldi. or else a broad band of smaller spots. Dorsally 
there is a little darkening with wear, freshly grown feathers 
having rather broad, ligbt-coloied margins that later on disappear 
in part or altogether. Fresh plumaged birds have practically no 
indication of a nuchal collar; with wear this feature becomes 
slightly apparent. Some of the observed variation, especially in 
breast marking, may be due to age. It may be that the moie 
heavily spotted birds are in the plumage following the posl- 
juvenal molt, the white-breasted biids in their second year or 
older, but this can not be ascertained fiom the data at hand. 

Melanotis is in size and general appearance more nearly like 
the forms of parvulus on the islands north and west of Chatham, 
than like trijasciatus and macdonaldi . from the neaiest islands 
to the south and southwest. It retains, however, distinct traces of 
the pectoral markings of the latter two species. 

63. Nesomimus parvulus parvulus (Gould) 

Orpheus parvulus Gould, 1837d, p. 27 (orig. descr. ; “from the Gala- 
pagos”). 
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Mimus pammlus Gray, in Gould, 1841 (= Nov., 1839, p. 63, pi. 18 
(Albemarle) . — Sclater, 1859, p. 345.— Salvin, 1876, p. 472.— 
Sharpe, 1877, p. 65; 1888, p. 350. 

Nesomimus parvulus Ridgway, 1890, p. 102; 1897, p. 491; 1907, p. 

256.— Rothschild & Hartert, 1902, p. 383. 

Nesomimus parvulus parvulus Rothschild & Hartert, 1899, p. 146. 
Nesomimus melanotis parvulus Snodgrass & Heller, 1904, p. 370 
(Albemarle and Narborough). 

Nesomimus affinis Rothschild, 1898a, p. liii (orig. descr.; Narborough 
Id.). — Hartert, 1920, p. 478 (particulars of type specimen, in 
Rothschild Museum). 

Nesomimus parvulus affinis Rothschild & Hartert, 1899, p. 146. 
Nesomimus melanotis Ridgway, 1890, p. 102, part; 1897, p. 489, 
part; 1907, p. 253, part. — Gifford, 1919, p. 212, part (habits). 

N esomimus melanotis melanotis Rothschild & Hartert, 1899, p. 145, 
part; 1902, p. 382. 

Mimus melanotis Sclater & Salvin, 1870, p. 323, part. — Sundevall, 
1871, pp. 124, 126, part. — Salvin, 1876, p. 471, part. 

Nesomimus melanotis dierythrus Heller & Snodgrass, 1901, p. 74 
(orig. descr.; Seymour Id.). — Snodgrass & Heller, 1904, p. 367 
(Indefatigable and the Seymours). 

Nesojnimus dierythmis Ridgway, 1907, p. 254. 

Orpheus parvulus Gould 

Type . — British Museum, no. 55.12.19.93; ad., sex?; Albemarle 
Island; no date. 

Nesomimus affinis Rothschild 

Type. — Rothschild Museum; 6 ad. : Narborough Island; Decem- 
ber 6, 1897; R. H. Beck ( Webster-Harris expedition); orig. no. 
2852. 

Nesomimus melanotis dierythrus Heller & Snodgrass 

Type. — Leland Stanford Junior University, no. 4565;$ ad.; 
North Seymour Island (near Indefatigable); April 27, 1899; R. 
E. Snodgrass and E. Heller (Hopkins-Stanford Galapagos expedi- 
tion ) ; orig. no. 240. 

Habitat. — Albemarle. Narborough, and Indefatigable islands, 
the Seymour Islands (adjoining Indefatigable), Daphne Island, and 
perhaps Duncan Island. 

One hundred and seventy-nine specimens*, as follows: Albe- 
marle: October 31 (1905), three; November 1-3. thirteen; March 
5-30 (1906), thirty-two; April 2, 12, 26, three; May 1-2, two; 


♦Specimens from Albemarle, Narborough, Indefatigable and adjoining islets. 
Jervis, and James, are catalogued, mixed together, under the following numbers: 
3947 — 4104, 4251 — 4820. 
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August 11, 23, 24, 30, ten; September 3, one. Narborough: April 
18, 1906, six. Indefatigable: October 25, 27, 28 (1905), eight; 
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November 6-25, fifty-six; January 11-13 (1906), ten; July 11-24, 
twenty-two. Daphne (near Indefatigable): July 25 (1906), one. 
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South Seymour (near Indefatigable): November 21-22 (1905), 
seven; July 26 (1906), five. 

There is but little question as to the propriety of recognizing 
as distinct species the three southernmost forms, trifascialus , mac- 
donaldi , and melanotis , but as regards the more northern forms, 
which I regard as all subspecies of Nesomimus parvulus , there 
have been about as many opinions as there are writers. I have 
already stated my objection to using a separate specific name for 
each island race. Snodgrass & Heller divided the forms that I 
am lumping under parvulus into two species, Nesomimus persona - 
lus and N, melanotis , “Along one line [ personatus ] the dark 
maxillary stripes have been retained and the back has taken on 
a dusky rather than a brown tone; along the other [melanotis | 
the brown tone of the back has been retained but the maxillary 
stripes are lost. The first branch includes the races inhabiting 
Tow T er, Abingdon, Bindloe and Culpepper; the second those races 
inhabiting Indefatigable. Barrington, Wenman, James, Albemarle 
and Narboro” (Snodgrass & Heller, 1904, pp. 361-362). I find 
myself utterly unable to distinguish the brown backed and black 
backed races thus differentiated and later described in detail in 
the report cited. In the series used by Snodgrass & Heller, now- 
before me, such differences as appear in dorsal coloration, are, 
it seems to me. the effects of different degrees of wear and fading. 
Careful comparison of larger series, mostly in excellent plumage, 
both in mass effect and by individual specimens, does not, to my 
eye. disclose one iota of difference in this respect. As to the 
maxillary stripes, they form an extremely variable character, more 
evident on birds from some islands than on those from others 
but present or slightly indicated on some specimens of each series. 
I am, for these reasons, disregarding Snodgrass & Heller's major 
division of these forms. 

Our six specimens from Narborough, representing the form 
affinis (Rothschild, 1898, p. liii). are in such worn and faded 
plumage as to be useless for color comparison. The more satis- 
factory series of fifteen skins from the Stanford University collec- 
tion, however, enables me to corroborate Snodgrass & Heller (1904, 
p. 370; their findings based upon the same material) and Ridg- 
way (1907, p. 256), in treating affinis as a synonym of parvulus . 

The Indefatigable series at hand consists of birds in adult plu- 
mage, except one (taken July 13) that still shows a few juvenal 
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feathers. On several specimens, perhaps not fully adult, there 
are clusters of small spots on each side of the breast. The Albe- 
marle series includes a number of spotted young, collected on 
dates ranging from March 5 to May 1. 

The outstanding feature of parvulus is the small bill (see table 
of measurements), which serves sufficiently well to distinguish it 
from other nearly related subspecies. Although included by Snod- 
grass & Heller in those forms that lack maxillary stripes, I find 
these marks occasionally present in slight degree. 

I am unable to distinguish the Indefatigable bird ( Ncsomirnus 
melanotis dierythrus Heller & Snodgrass) from parvulus of Albe- 



c 


Fig. 15. a, Nesomimus parvulus bauri, male (no. 4211), Tower; 
b, N. p. barringtoni, male (no. 411.S), Barrington; c, N. p. 
parvulus, male (no. 4295), Albemarle. Natural size. 

marie Island. In the original description (Heller & Snodgrass, 
1901, p. 74) dierythrus is compared with “ melanotis ” (James 
Island), in a later paper (Snodgrass & Heller, 1901, p. .167) with 
“ adamsi 9 (Chatham Island). There is also the statement {loc. 
cit ., p. 370) that “melanotis” is intermediate in character between 
dierythrus and parvulus . The Academy series includes 64 skins 
from Albemarle, and 96 from Indefatigable, and 1 cannot, on the 
closest scrutiny, discover any character of coloi or markings to 
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distinguish between the two lots. In measurements, also, they are 
essentially alike (see table, p. 113). Heller & Snodgrass (1904, 
p. 367) state that dierythrus diffeis from “adamsi' “in never 
possessing any trace of maxillary stripes.” There are specimens 
in our series that possess traces of such stripes, about as apparent 
as in some examples of bauri. 

Twelve specimens from South Seymour (a tiny islet barely 
separated from Indefatigable at its northern extremity) are in- 
distinguishable from tiie Indefatigable scries. A male from Daphne 
(somewhat failher out) is darker than the average of pa rim I us , 
and with eulmen (21 mm.) at the maximum of that form. Gifford 
(MS) saw 7 a single Nesomirnus on Duncan Island (midway between 
Indefatigable and Albemarle) on August 14, 1906. This was 
not during the breeding season, and sufficient lime was spent on 
Duncan ( December 1 to 17. 1905: August 14 to 16. 1906) to 
ju^tif v the conclusion that the species is of no more than occasional 
orcutiencc there. Rothschild & Hartert (1899, p. 115) comment 
upon the absence of Nesomirnus from Duncan. 

61. Nesoniiinus parvulus barringtoni Rothschild 

Xcsoinimus rarnngtoni (typographical error, = ban ingtovi) Roths- 
child, 1808b, p. vii (orig. descr.; Barrington Island). — Hartert, 
1920, 478 (particulars of type specimen, m Rothschild 

Museum) . 

AY* tomimH't welanotis canhigtoiu (sic) Rothschild & Hartert, 1899, 
p. 145. 

Xrsotn units mchnwt is hurrmgtnni Snodgrass & Heller, 1904, p. 368, 
part (Barrington Island). 

A >csnmim?ts banhtgtoni Ividgway, 1907, p. 256, part (Barrington 
Island) . 

X ('somimus niehniutis Gifford, 1919, p. 212, part (habits). 
\KSOMIMVS HAKRlXf.TOM Rothschild 

Type. Rothschild Museum : J ad. : Ranington Island: July 10. 
1897: R. H. Beck ( Webster-Hairi* expedition): oiig. no. 1510. 

H AfilTAT. Bari ington Island. 

Sexentv-three specimen*-, all fiom Barrington Island, as follows: 
October 20-21 (1905). sixty-three: Jul\ 9-10 (1906). ten. ( C. A. 
S. nos. 1105-1176. 4100. 1 The series includes one spotted juvenile, 
full-grown as to size, collected on July 9. 

Barringtoni (on Barrington Island) and bauri (Tower Island) 
are alike in general coloration, being i datively grayish-backed 
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( bauri slightly more so than barringtoni) , and paler than the 
remaining parvulus subspecies. They are on islands that are 
widely separated north and south, but both of them east of the 
islands occupied by the other subspecies. The differences between 
barringtoni and bauri resolve themselves into the following: a 
slight difference of shade in dorsal coloration; wing length (103.5 
— 111.0 mm. in barringtoni , 113.5 — 118.0 in bauri); length of 
terminal white spot on rectrices (22.0 — 27.0 mm. in barringtoni , 
17.5 — 22.2 in bauri). 

65. Nesomimus parvulus bindloei Ridgway 

Nesomimus bindloei Ridgway, 1894, p. 358 (orig. descr. ; Bindloe 
Id.); 1897, p. 492; 1907, p. 251.— Hartert, 1920, p. 478 (par- 
ticulars of type specimen, in Rothschild Museum). 

Nesomimus melanotis bindloei Rothschild & Hartert, 1899, p. 146; 
1902, p. 383. 

Nesomimus personatus bindloei Snodgrass & Heller, 1904, p. 365. 
Mimus mrlanotis Gray, in Gould, 1841 (= Nov., 1839), p. 62, part. 
— Sclater, 1859, p. 345, part (James). — Sclater & Salvin, 1870, 
p. 323, part. — Sundevall, 1871, p. 124, part (James). — Salvin, 
1876, p. 471, part. — Sharpe, 1881, p. 349, part. 

Nesomimus melanotis Ridgway, 1890, p. 102, part; 1897, p. 489, part; 

1907, p. 253. — Gifford, 1919, p. 212, part. 

Nesomimus melanotis melanotis Rothschild & Hartert, 1899, p. 145, 
part; 1902, p. 382, part. — Snodgrass & Heller, 1904, p. 369. 

Nesomimus bindloei Ridgway 

Cotype. — Rothschild Museum; c$ ad.; Bindloe Island; September 
5, 1891; Dr. G. Baur; orig. no. 690. 

Cotype. — Rothschild Museum; 9 ad.; Bindloe Island; September 
5. 1891: Dr. G, Baur; orig. no. 691. 

Cotype. — Rothschild Museum; £ (im.?|: Bindloe Island. Septem- 
ber 5, 1891: Dr. G. Baur: orig. no. 692. 

There are five more skins in the same series in the Rothschild 
Museum, one collected September 4, four on September 5, all made 
up “ex spirits.” Ridgway did not indicate any particular one as 
the type, merely mentioning “five specimens,” but no. 690 now 
bears red “type labels” both from the Rothschild Museum and the 
United States National Museum, showing that Ridgway had so 
distinguished it before it passed out of his hands. 

The ascription of the name Orpheus melanotis Gould to the 
Chatham Island mockingbird entails a change in the nomenclature 
of the James Island race, entitled melanotis in most of the litera- 
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ture. That form occurs upon James, Jervis and Bindloe islands 
without variation, so far as 1 can see. Ridgway (1894, p. 358) 
described Nesomimus bindloei as peculiar to Bindloe Island, but 
in view of the similarity of birds from the three islands mentioned, 
that name (apparently the only one available) should be used 
to cover this whole aggregation. 

Habitat. — James, Jervis and Bindloe islands. 

Eighty-four specimens, as follows: Jervis: December 18-21 
(1905), thirty-one. James: December 19-23 (1905), eleven; Janu- 
ary 2-4 (1906), three; July 30-31, four. Bindloe: September 17-18 
(1906), thirty-seven (C. A. S. nos. 4214-4250). 

In the subspecies bindloei , personatus , wennianis and hulli the 
differences are of the slightest and they are average differences 
that are not to be supposed to hold good in extreme degree in 



Fig. 16. a, Nesomimus parvulus personatus, male (no. 

3926), Abingdon; b, N. p. bindloei, male (no. 4045), 
James. Natural size. 

every specimen examined. A division may be made of, on the 
one hand, bindloei and personatus , with relatively darker back 
and narrower wing bars, on the other, uenmani and hulli with 
relatively less dark back and broader wing bars. Bindloei and 
personatus are the darkest of the northern races. The darkest 
specimen of bindloei . from James Island, is quite as dark colored 
and with as little sign of dorsal streaks as anv specimen of 
tri fascial us. 

Although personatus (Abingdon Island). and“melanoti$" (James 
Island), were selected by Snodgrass & Heller as typifying two 
distinct “series”, each including several subspecies, they are to 
my eye so nearly alike as to barely justify subspecific distinction. 
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An average difference in culmen measurement is all that I can 
see. Color differences ascribed fall down utterly; they seem to 
me to be due entirely to varying degrees of wear and fading. In 
the original description of bindloei and in later publications (by 
Ridgway, by Rothschild & Hartert, and by Snodgrass & Heller) 
comparisons are made with bauri , and the differences there are 
obvious enough, but in the series of Bindloe Island birds at hand 
I fail to discern even the slightest character separating them from 
the birds of James and Jervis islands. Ridgway (1907, pp. 245- 
246), in his “key to the species of Nesomimus,” separates bindloei 
from the other species with unmarked breast by its “distinctly 
rufescent” rump, in which he follows Rothschild & Hartert (1899, 
pp. 146-147), who use this character similarly. With every desire 
to adopt this division of species, I find myself unable to appreciate 
this feature in the slightest degree. In the series before me from 
each of the three islands, Jervis, James, and Bindloe, there are 
some specimens with the rump slightly more rufescent than in 
others, but the difference is slight and there is as great a range 
of variation in the birds of one island as in another. 

Individual variation in the series from the three islands is about 
the same and concerns the same features. In each series there are 
birds with the maxillary stripes absent, and others in which this 
marking appears to a slight degree, never conspicuously. In each, 
dorsal coloration varies between darker and lighter extremes to 
about the same degree, with the blackest backed individual from 
James; this feature is influenced by abrasion of the plumage. From 
Jervis and from Bindloe there are birds that show clusters of 
small spots upon the breast. The smaller series from James does 
not include any such individuals. There are no juvenal-plumaged 
specimens from any of the three islands. The most worn and 
faded specimens are December- taken birds. 

66. Nesomimus parvulus personatus Ridgway 

Nesomimus personatus Ridgway, 1890, p. 104 (orig. descr.; Abing- 
don Id.); 1897, p. 488; 1907, p. 252. 

Nesomimus melanotis personatus Rothschild & Hartert, 1899, p. 144; 
1902, p. 382. 

Nesomimus persorurius personatus Snodgrass & Heller, 1904, p. 363. 
Nesomimus melanotis Gifford, 1919, p. 212, part. 

Nesomimus personatus Ridgway 

Type . — United States National Museum, no. 116098; 3 ad.; 
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Abingdon Island; April 16 (1888); U. S. Fish Commission, 
Voyage of the Albatross, 1 887-88. 

Habitat. — Abingdon Island. 

Thirty specimens, collected on Abingdon Island, September 
18-22, 1906 (nos. 3917-3946). A slightly differentiated race, so 
nearly like A. p . bindloei that the only difference I can detect 
between them is a slight average difference in length of culmen. 
Personatus has a longer bill. As regards dorsal coloration and 
presence or absence of submalar streak, the features upon which 
Snodgrass & Heller (1904) based their grouping of certain forms 
into a “Nesomimus personatus series” and “ Nesomimus melanotis 
series,” these characters fall down so lamentably in large series 
that the first mentioned is of no value even for subspecific differen- 
tiation, and the second of but very little. They are both value- 
less in distinguishing between the subspecies personatus and 
bindloei. 


67. Nesomimus parvulus wenmani, new subspecies 

Nesomimus melanotis melanotu f Rothschild & Hartert, 1899, p. 145, 
part (Wenman Island) ; 1902, p. 382, part. 

Nesomimus melanotis Gifford, 1919, p. 212, part. 

Nesomimus melanotis barrinytoni Snodgrass & Heller, 1904, p. 368, 
part (Wenman Island). 

Nesomimus barrinytoni Ridgway, 1907, p. 256, part (Wenman 
Island). 

Type . - Male adult, no. 4177, Mas. Calif. Acad. Sci.: Wenman 
Island, Galapagos Archipelago; September 21, 1906: collected 
by E. W. Gifford; orig. no. 3606. 

Characters: A slightly differentiated form of Nesomimus 
parvulus , most nearly like bindloei , personatus . and hulli. Dis- 
tinguished from bindloei and personatus by slightly paler dorsal 
coloration and wider wing bars; from hulli by the much less 
apparent submalar streaks. 

Habitat. — Wenman Island. 

Nine specimens, six males and three females, collected on Wen- 
man Island, September 24, 1906 (C. A. S. nos. 4177-4185). 

The Wenman Island Nesomimus has been referred to “ melanotis ” 
( = bindloei) by Rothschild & Hartert (1899, p. 145), and to 
barringtoni , of Barrington Island, by Snodgrass & Heller (1904, 
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p. 368), with comments in each case upon the peculiarity of dis- 
tribution that places the one form upon these widely separated 
islands, with other species interposed between. I can concede the 
close resemblance to the James Island form, but I do not under- 
stand the ascription of Wenman Island birds to the subspecies 
of the far distant Barrington Island. In the series at hand from 
the two islands, length of culmen alone suffices to distinguish 



Fig-. 17. a, Nesomimus parvulus wenmani, male (no. 4177, 
type), Wenman; N. p. hulli (no. 4187), Culpepper. 
Natural size. 


them, and length of white spot on outer rectrices is another 
excellent differentiating character (see table of measurements). 

Compared with birds from the nearby Culpepper Island (hulli), 
Wenman Island specimens are very closely similar. In hulli the 
submalar streaks are strongly in evidence, in wenmani they are 
usually absent, and when present at all are but faintly indicated. 

68. Nesomimus parvulus hulli Rothschild 

Nesomimus hulli Rothschild, 1898a, p. liii (orig. descr. ; Culpepper 
Island). — Ridgway, 1907, p. 254. — Hartert, 1920, p. 478 (par- 
ticulars of type specimen, in the Rothschild Museum). 
Nesomimus melanotis hulli Rothschild & Hartert, 1899, p. 145. 
Nesomimus personatus hulli Snodgrass & Heller, 1904, p. 365. 
Nesomimus nielanotis Gifford, 1919, p. 212, part (habits). 

Nesomimus hulli Rothschild 

Type . — Rothschild Museum; 3 ad.; Culpepper Island; July 27, 
1897: R. H. Beck ( Webster-Harris expedition): orig. no. 166. 

Habitat. — Culpepper Island. 

There are thirteen specimens at hand, eight in the Academy 
collection, taken September 25, 1906 (nos. 4187-1194), and five 
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in the Stanford University collection, taken December 10, 1898. 
In all these birds the black submalar streak is fairly well defined; 
in several it is continued as a series of spots spreading over the 
breast on each side. The presence of the submalar streak, and 
the slightly paler dorsal color, are the best characters of hulli, 
as compared with wenmani . Rothschild & Hartert’s (1899, p. 
145) ascription of wider white tips to the primaries and sec- 
ondaries of hulli is to some extent borne out in our series, but 
it is a slight difference and one that is quickly obscured by wear 
of the feathers. 

69. Nesomimus parvulus bauri Ridgway 

Nesomimus bauri Ridgway, 1894, p. 357 (orig. descr.; Tower Island) ; 
1897, p. 492; 1907, p. 255. — Beck, 1904, p. 5, fig. (habits). — 
Hartert, 1920, p. 478 (particulars of type specimen, in Roths- 
child Museum). 

Nesomimus personatus bauri Snodgrass & Heller, 1904, p. 362. 
Nesomimus melanotis Gifford, 1919, p. 210, part (habits). 

Nesomimus bauui Ridgway 

Cotype . — Rothschild Museum; ad., sex?; Tower Island; Sept. 
2, 1891; Dr. G. Baur; orig. no. 695. 

Cotype . — Rothschild Museum; 9 ad.; Tower Island; Sept. 2, 
1891 ; Dr. G. Baur. 

Cotype .- -Rothschild Museum; ad.; sex?; Tower Island; no 
date; Dr. G. Baur; orig. no. 683. 

All three made up “from spirits”. No type specimen was desig- 
nated by Ridgway, but no. 695 bears a Rothschild Museum and 
a U. S. National Museum red ‘"type label”. 

Habitat. — Tower Island. 

Nineteen specimens collected September 14 and 15 (C. A. S. 
nos. 4195-4213); from the Stanford University Museum, 10 speci- 
mens, collected June 22, 23, 1899. 

A well marked form distinguished by long culmen, pale colora- 
tion dorsally, and, in most cases, well defined dark maxillary 
stripes. Several birds show small flecks of dusky at the sides 
of the upper breast. In one or two the maxillary stripes are 
almost wanting. 
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70. Dendroica petechia aureola (Gould) 

Sylvicola aureola Gould, 1841 (= Nov., 1839), p. 86, pi. 28 (orig. 
descr.; Galapagos Archipelago). 

Dendrceca aureola Sclater & Salvin, 1870, p. 323. — Salvin, 1876, p. 

473; 1883, p. 420.— Sharpe, 1877, p. 66; 1885, p. 282. 

Dendroica aureola Ridgway, 1890, p. 105; 1897, p. 493. — Rothschild 
& Hartert, 1899, p. 147; 1902, p. 384 (nest and eggs.) — Snod- 
grass & Heller, 1902, p. 520 (Cocos Id.). 

Dendroica petechia aureola Ridgway, 1902, p. 521, — Snodgrass & 
Heller, 1904, p. 356.— Chapman, 1917, p. 545 (crit.) ; 1926, p. 
594. — Peters, 1927, p. 40 (monograph). 

Dendrceca petechia Sundevall, 1871, p. 124. — Gifford, 1919, p. 216 
(life hist.). 

[ Dendrceca petechia] f. gallapagensis Sundevall, 1869, p. 608. 
Dendroeca petechia gallapagensis Gyldenstolpe, 1927, p. 30 (par- 
ticulars of type specimen, in Royal Natural History Museum, 
Stockholm ) . 

Sylvicola aureola Gould 

Type . — British Museum, no. 56.3.15.10; 3 ad. ; Galapagos; C. 
Darwin. 

[A date that is upon the label, “Jan. 4, 1839,” indicates when 
the specimen was presented to the Zoological Society. N.B.K. | 

Dendrceca petechia gallapagensis Sundevall 

Type. — Royal Natural History Museum, Stockholm, no. 13905; 
<$ad.; Charles Island; May, 1852; “Eugenie” expedition. 

Habitat. — Cocos Island and the Galapagos Islands. 

The Academy series contains 201 specimens (nos. 4335-4535), 
as listed in the accompanying table. While not all of the islands 
are represented, the species was observed throughout the archi- 
pelago (Gifford, 1919, p. 216). It is apparently resident in the 
Galapagos, though I can find no explicit statement to that effect 
in any published writing; specimens in our series were collected 
practically throughout the year. 

According to Gifford ( loc . cit.) , eggs are laid from the end of 
January until the middle of April. We have birds in juvenal 
plumage taken on Chatham, February 23, on Charles, March 2, 
and on Albemarle, March 12. An adult male collected on March 
13 is in the midst of the annual molt, others taken toward the 
end of May have nearly finished the change. The sequence of 
plumages acquired is not yet understood (see Ridgway, 1902, 
pp. 516, 522) and our series of skins is not accompanied with 
data explanatory of the changes undergone. This much seems 
apparent, that the normal adult male has a chestnut pileum and 
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is heavily marked below with chestnut streaks, that the adult female 
is rather bright yellow, unmarked, below, and that the juvenal 
plumage is almost pure white below, tinged with brownish above. 

There is, however, a grayish plumage that may or may not be 
an immature stage of the female; Ridgway ( loc . cit . ) believes 
that it is individual variation. In our series it is represented by 
many females taken at the right season to be in immature plumage, 
but there are February-taken females that are molting from a 
plain whitish to a yellow plumage. The few gray birds that are 
marked as males may, perhaps, have been wrongly so indicated, 
taken, as they were, at a season when the sexual organs are un- 
developed and not easily distinguished. 

There are a number of males in our series, taken mostly in 
May, that are about as follows in general appearance: Above 
(including pileum) plain olive green; back of neck and sides 
of neck grayish; throat almost pure white; rest of underparts 
yellowish, paler along the median line and on the lower tail 
coverts, dark greenish yellow on flanks. Breast and sides lightly 
but distinctly marked with longitudinal chestnut streaks. This, I 
believe, may be the normal immature male plumage, following 
the juvenal. A young male beginning the post-juvenal molt is 
apparently assuming this plumage, acquiring on the breast feathers 
that are pale yellowish, faintly marked with chestnut. 

Among adult males there is a great variation in the brilliancy 
of the yellow ground color, in the extent of the chestnut ventral 
markings, and in the chestnut pileum. There are September birds 
(males), otherwise plain yellowish, with patches of newly growl- 
ing chestnut-marked yellow* feathers appearing on the breast, and 
chestnut feathers on the pileum, a strong indication of a partial 
pre-nuptial molt. 

Only one or two of the islands are adequately represented in 
our series, but the specimens in hand carry no suggestion of 
differentiation into recognizable forms in different parts of the 
archipelago, either by color characters or measurements. The 
most that can be said is that the small series of adult males from 
Albemarle shows appreciably heavier chestnut markings below than 
in birds from any other island. Cocos Island specimens are like 
the mode from the Galapagos. While birds of this species are 
not regularly migratory, they seem in the Galapagos to pass freely 
from island to island. Gifford (1919, p. 219) says: “Of all the 
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Galapagos land birds, this warbler is met with most frequently 
away from the land,” and he cites many instances. Such action 
would, of course, militate against the formation of distinguishable 
forms upon different islands. 

I have not had available any representation of other forms of 
Dendroica petechia for comparison, so am accepting the conclusions 
of Chapman (J917, p. 545; 1926, p. 594) and Peters (1927, p. 
40), both of whom regard aureola as confined to Cocos Island 
and the Galapagos Archipelago, and distinct from any mainland 
form. 

Specimens of Dendroica petechia aureola in the Collection 
of the California Academy of Sciences 


Island 

Adult male 

Adult female 

Immature 

Juvenal 

Cocos 

4 

2 

4 


Culpepper 



3 


Bindloe 



1, 


James 


2 



Jervis 


1 

1 


Albemarle 

5 

5 

10 

1 

Duncan 


1 



Indefatigable 

13 

2 

4 


S. Seymour 

1 

1 

1 


Chatham 

40 

25 

5 

1 

Hood 


2 

5 


Gardner-near-Hood 2 


1 


Charles 

8 

13 

34 

1 

Champion 



1 


Enderby 



1 
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71* Dolichonyx oryzivorus (Linnaeus) 

Dolichonyx oryzivorus Gould, 1841, p. 106 (James Id.)* — Salvin, 1876, 
p. 491. — Sclater, 1886, p. 331. — Ridgway, 1897, p. 667; 1902, p, 
370. — Rothschild & Hartert, 1899, p. 171. — Snodgrass & Heller, 
1904, p. 272.— Gifford, 1919, p. 257. 

One bird, now in the British Museum, was collected by Darwin 
on James Island in October, 1835 (Gould, loc. cit .) . “The Harris 
expedition obtained a young male on Charles and a female on 
Chatham Island, the former in November, the latter in October 
and several others were seen” (Rothschild & Hartert, loc . cit . ) . 

The Academy expedition reported two birds that alighted on 
the ship at points between the Galapagos and the coast of Mexico, 
on September 28 and October 3, 1906, respectively (Gifford, loc . 
cit.). The first of these birds was collected, a female in fresh 
fall plumage (no. 8711). 

The above occurrences are numerous enough to justify us in 
regarding the species as of something more than casual occurrence 
in the Galapagos. Apparently in the far reaching southward mi- 
gration of the Bob-o-link there are every year individuals along 
the western margin of the movement that alight upon the islands. 
Presumably such migrants are birds that strike out due southward 
from the coast of Mexico. 
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Family Geospizid^ 

A group of birds confined to the Galapagos Islands and Cocos 
Island, and, on the basis of external features, characterized as 
follows: “An assemblage of Passerine forms of small and medium 
size (wing 48.0 to 95.0 mm.). Wing rather short and rounded; 
tail rounded, much shorter than wing. Tarsus and toes long, out- 
stretched feet extending beyond tip of tail. Rictal bristles ob- 
solete. Bill extremely variable in relative length, depth, and 
width. Feathers on lower back and rump long, dense, and fluffy. 
Coloration unlike in adult male and female (except in Cactospiza 
and some forms of Certhidea) , but with great variability on dif- 
ferent islands in the number of males of any given form that ever 
attain ‘adult’ plumage. Color of bill varies seasonally and with 
age, being black or dusky in adults of both sexes during the 
breeding season, yellowish or otherwise light colored in adults 
at other seasons and in the young” (Swarth 1929, p. 31). 

Included in this family group I recognize the genera Geospiza , 
Platyspiza , Carnarhynchus , Cactospiza , Pinaroloxias , and Certhidea. 
My reasons foi the recognition of the family Geospizida; (of which 
the first five genera listed were formerly allotted to the Fringillidae, 
the last, Certhidea . to the Coerebidae or to the Mniotiltidae) are given 
in full in the paper just cited. Briefly, my conclusions were based 
upon Snodgrass’s (1903) study of the anatomy of the birds, as 
regards internal features, and, as to externals, upon certain ob- 
served common features of proportion, plumage structure, peculiari- 
ties in variations in color of bill, and peculiarities in manner of 
acquisition of certain plumages. It may be added that insofar 
as breeding habits are known (and nests were found of all the 
genera by the Academy expedition), the nests all follow the same 
peculiar type of construction, being dome-shaped, covered struc- 
tures, with the entrance at the side. Eggs at hand of Geospiza , 
Platyspiza , Carnarhynchus , and Certhidea , are all very much alike 
in their general characteristics. 

My course in establishing this family has called forth criticism 
(not published) from men whose opinions 1 value, the position 
they take being that the Geospizids are obviously of the Fringillidae. 
It may be so, but after careful consideration of the assertion (no 
proof is offered) I am not convinced. In all previous treatments 
of these birds the fringilline aspect of the bill of some of the 
species has been given undue importance, just as the enormous 
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bill of Geospiza rnagnirostris has been uncritically assumed to 
imply “Coccothraustine” affinities. It seems to me clear beyond 
a doubt that the extremes represented by Geospiza rnagnirostris 
and the species of Certhidea are more closely related to each other 
than either is to any mainland form, in other words that those 
extremes have been produced since colonization of the islands. 
Even if their immediate common ancestor were of fringilline 
affinities, it seems to me that the group is now deserving of the* 
rank I have ascribed to it. The ‘‘very large assemblage of species 
arbitrarily considered as forming a family Fringillkke” (Ridg- 
way, 1901, p. 24) is already so difficult of satisfactory definition 
that the addition to the group of still other forms previously 
ascribed to the Mniotiltida^ would seem to debar any definition 
at all. Even allowing the debatable nature of some aspects of 
the classification of the Geospizids, I believe that there is justifica- 
tion in the establishment of the family Geospizida*. Such .recogni- 
tion is certainly in accord with the facts and principles stated 
by Ridgway (1901) in his discussion of avian classification (espe- 
cially as regards the definition of families) in the introductory 
chapters of his monograph on American Fringillidac. Any argu- 
ment advanced against recognition of the family Geospizidae applies 
with equal force to the generally accepted family of tanagers, 
Thraupidae, and also, from the anatomical studies of Sushkin 
(1929, pp. 375, 379), to the Tcterida* and to the Hawaiian 
Drepanididas.* 


•When this publication was nearly through the press I found the following 
citation : “ Tiaris is moat intimately related to the famous Galapagoes finches. Geo- 
apiza, presenting one instance more of the affinities between the fauna of the Gala- 
pagoes and Antilles. [It is to be noted that Certhidea is a modified form of the 
same, Geospizine assemblage, and not Mniotiltine.]” (Sushkin, Auk, XLII, 1925, 
261.) See pages 27-28, antea. 
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Fig. 18. Chart showing known distribution of the species of the Geoepizidae over the more im- 
portant islands of the Galapagos Archipelago. Genera are separated by double lines. Closely 
related forms (species or subspecies) are segregated together between heavy lines. It will be 
noted that of the forms placed together between heavy lines, the only Instances where two 
such forms occur upon any one island is in the case of Camarhynchus psxttacula and C. affinxs 
upon James and Seymour, due to the occurrence of stray individuals of affinie into the nor- 
mal habitat of psittacula, and of C. poittacula and C. pauper upon Charles. With these 
exception* the forms here listed together between heavy lines are complementary to one an- 
other- In their distribution over the islands of the Archipelago, indicative of close, frequently 
subspeciftc relationship. In other words, the species and subspecie* so *egregated (ranging 
from one to eight in number) may be regarded as comprising fourteen unite .some more 
or less sharply* divided into specie* or subspecies, others not appreciably different upon 
diff ere n t * islands , forming the Geospizid population of the Galapagos. 
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Fig. 19. Relationships of the species of the Geospizidje. The family (Geospizidae) is 
regarded as a tree-trunk, seen in cross-section from above. The main branches 
(genera) are here placed in relation to one another as they now seem, judging from 
resemblances; points of origin upon the trunk (relative distance from the beginning, 
at the ground) can not be determined from our point of view. The visible outward 
twigs (species and species), placed as nearly as may be in order of resemblances, 
form practically a circle. Dotted lines indicate intergradation or obvious resem- 
blances. It is a debatable question whether conjunct ua belongs upon the branch 
Camarhynchus, or represents a distinct genus. 
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Genus Geospiza Gould 

Geospiza Gould, Proc. Zool. Soc. London, part V, 1837a, p. 6. (Type, 
Geospiza magnirostris Gould.) 

Cactomis Gould, Proc. Zool. Soc. London, part V, 1837a, p. 6. (Type, 
Cactomis scandens Gould.) 

Geospizidae of variable size, from the largest down to nearly the 
smallest in the family; coloration, in the high-plumaged male 
uniformly black, except that the under tail coverts are varied with 
white or buff, female and immature in some species dusky, in some 
streaked; bill variable, from very large to small, finch-like or 
starling-like in shape, culmen convex, gonys straight or slightly 
convex; tarsus relatively short, ratio of “middle toe with claw” 
to tarsus about 9 : 10. (See Ridgway, 1901, p. 489, for structural 
details. ) 



Fig. 20. Geospiza magnirostris, male; coll. British Museum, no, 
37.2.21.402; natural size. One of Darwin’s specimens, from 
which the species was named. Drawing by H. Gronvold. 


72. Geospiza magnirostris Gould 

Geospiza magnirostris Gould, 1837a, p. 5 (Galapagos Ids.; orig. 
descr.) ; 1841, p. 100, pi. 36. — Salvin, 1876, p. 470. — Sharpe, 
1888, p. 7. — Ridgway, 1897, p. 512; 1901, p. 495. — Rothschild 
& Hartert, 1899, p. 154; 1902, p. 388. — Snodgrass & Heller, 
1904, p. 332. — Rothschild, 1907, p. 11, pi. 3 (fig. 1). — Gifford, 
1919, p. 224. 

Geospiza strenua Gould, 1837a, p. 5 (Galapagos Ids.; orig. descr.); 
1841, p. 100, pi. 37 (“James and Chatham Islands”). — Sclater 
& Salvin, 1870, p. 323.— Sundevall, 1871, p. 124.— Salvin, 1876, 
p. 479, figs. — Sharpe, 1888, p. 8. — Ridgway, 1890, p. 105; 1897, 
p. 514; 1901, p. 496.— Rothschild & Hartert, 1899, p. 155; 1902, 
p. 388. — Snodgrass & Heller, 1904, p. 330. — Rothschild, 1907, 
ph 3 (fig. 2). 

Geospiza pachy rhyncha Ridgway, 1896, p. 293 (Tower Id.; orig. 
descr.); 1897, p. 516; 1901, p. 498.— Rothschild & Hartert, 1902, 
p. 388 (crit.). — Beck, 1904, p. 5 (habits). 
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Geospiza d&rwini Rothschild & Hartert, 1899, p. 158 (Culpepper 
Island; orig. descr.). — Ridgway, 1901, p. 500. — Snodgrass & 
Heller, 1904, p. 330. — Hartert, 1919, p. 152 (particulars of type 
specimen, in Rothschild Museum). 

Geospiza conirostris darwini Rothschild & Hartert, 1902, p. 389. 
Geospiza comirostris Gifford, 1919, p. 225, part. 

Geospiza magnirostris Gould 

Cotype . — British Museum, no. 55.12.19.80; ( $ ad.; Galapagos 

Islands); Charles Darwin; received from Zoological Society of 
London. 

Cotype . — British Museum, no. 55.12.19.113; ( 9 ? ; Galapagos 

Islands) ; Charles Darwin; received from Zoological Society of 
London. The above two specimens are the ones entered by Sharpe 
(1888, p. 8) as “types of species.” The male now bears a red 
“type label.” The additional five skins listed below seem to have 
valid claims to be regarded as cotypes. 

Cotype. — British Museum, no. 37.2.21.402; ( S ad.; Galapagos 

Islands) ; received from Burnett and Fitzroy. 1 * * 

Cotype . — British Museum, no. 37.2.21.403; (sex?; Galapagos 
Islands) ; received from Burnett and Fitzroy. : 

Cotype . — British Museum, no. ; (sex?; Galapagos Islands); 

received from Burnett and Fitzroy.* 

Cotype . — British Museum, no. 85.12.14.280. (£ad.; Galapagos 
Islands); Charles Darwin; Salvin-Godman coll, (ex T. C. Eyton 
coll.). 

Cotype. — British Museum, no. 85.12.14.281 ;( 9 ; Galapagos 

Islands); Charles Darwin; Salvin-Godman coll, (ex T. C. Eyton 
coll.) . 

Geospiza strenua Gould 

Cotype. — British Museum, no. 55.12.19.18; ( & ad.; Galapagos 

Islands): “October'’; Charles Darwin: received from Zoological 
Society of London. 

Cotype. — British Museum, no. 55.12.19.83: ( 9 ? ; Galapagos 
Islands ) ; received from Zoological Society of London. 

Cotype. — British Museum, no. 55.12.19.114; ( 9 ? ; Galapagos 

Islands ) : received from Zoological Society of London. 

Cotype. — British Museum, no. 37.2.21.396; ( S ad.; Galapagos 

Islands) 4 ; Burnett and Fitzroy. The first three specimens listed 

1 Charles Island. N.B.K. 

" cfim. Charles Island. N.B.K. 

* No. 87.2.21.398; 9; Charles Island. N.B.K. 

« Chatham Island. N.B.K. 

Data supplied by Mr. Kinnear from sources other than the labels upon the skins. 
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above were indicated by Sharpe (1888, p. 9) as “types of species”; 
no. 55.12.19.18 is now distinguished with a red “type label.” 

Geospiza pachyrhyncha Ridgway 

Cotype . — Rothschild Museum. (Specimen A, 9?) Tower Island; 
Dr. Baur; ex spirits. 

Cotype . — -Rothschild Museum. (Specimen B, 9?) Tower Island; 
Dr. Baur, no. 668. 

Ridgway indicated no type specimen, but said (1896, p. 293) 
“type in Dr. Baur’s collection”; and again (1901, p. 498, foot- 
note) “Now in the Tring Museum collection”. The above listed 
specimens are the only ones now in the Rothschild Museum, and 
neither has been labelled as the type. Ridgway’s measurements were 



Fig. 21. Geospiza magnirostris (males): a (no. 5310), Tower; 
b (no. 5104), James; c (no. 5329), Jervis. Natural size. 


from a drawing (see 1897, pi. LVII, tig. 9). made either from 
another specimen or as a composite of these two. Specimen A (so 
marked by myself on the label) matches the lateral drawing to a 
hair’s breadth, but not the ventral view. Specimen B matches the 
ventral drawing perfectly, but not the lateral one. Rothschild & 
Hartert’s figure (1899. pi. VI. fig. 8) is an accurate reproduction 
of the bill of specimen B. 

Geospiza darwini Rothschild & Hartert 

Type . — Rothschild Museum: £ ad.: Culpepper Island: July 27. 
1897: R. H. Beck (Websier-Harris expedition); orig. no. 157. 
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No type specimen was indicated in the original description, but 
the above, out of a series, has been distinguished with a red “type 
label.” 

Description. — The largest and the largest-billed of the Geo- 
spizidse (see measurements, p. 151). Adult male . — Uniform black 
except that the under tail coverts are more or less broadly mar- 
gined with white or pale buff. Adult female . — Dusky appearing, 
more or less mottled above and streaked below, under tail coverts 
and (to a varying extent) center of abdomen being immaculate 
dingy whitish. Feathers of upper parts generally black or dusky 
centered, edged with grayish or olive- green, these edgings so broad 
on rump and upper tail coverts as to almost entirely hide the 
central dusky marking. Ground color below paler on center of 
abdomen, darker (olivaceous) on sides and flanks. Feathers from 
chin over breast and sides with broad, central blackish streaks. 
Rectriccs and remiges blackish or dusky, with narrow pale edgings. 
Greater, median and lesser coverts broadly edged with gray, 
olivaceous, or rusty brown. Juvenal . — Essentially similar to the 
adtflt female, but with the feather-edgings on upper surface and 
wing coverts rather broader and more sharply contrasted, pro- 
ducing a somewhat scale-like effect. Male birds, in a plumage 
presumably following the ju venal and worn for an undetermined 
period thereafter, are exactly like the adult female. 

Variants . — The “perfect” adult male, as described above, is 
solid black except for the under tail coverts, but many individuals 
vary from this condition, displaying more or less of narrow edgings 
to the body feathers, above and below. From this state of near 
perfection there is further variation by extension of pale mark- 
ings, to a streaked condition indistinguishable from the female. 
Solid black areas appear first about head, neck, and upper breast. 
Females from the same island vary from one extreme of heavy 
ventral streaking to the other of being nearly immaculate below. 
Streaked birds (male and female) from the northern islands are, 
on the average, distinctly darker and more heavily marked than 
those from the more southern ones. 

Habitat. — Most of the Galapagos Archipelago, including all 
of the northern and central islands. Specifically known to occur 
upon the following: Culpepper, Wenman, Abingdon, Bindloe, 
Tower, James, Jervis, Albemarle, Narborough, Duncan, Inde- 
fatigable, Seymour, Barrington. 
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There are at hand 151 specimens* in the Academy collection 
and 35 in the Stanford University collection, taken at the follow- 
ing times: Culpepper, September 25; Wenman, September 24; 
Abingdon, June 24, 25, and September 18-22; Bindloe, June 20, 



Fig. 22. Map showing distribution of Geospiza, magniro stria. 
Symbols indicate islands where recorded. 

21, and September 17; Tower, June 23, and September 14, 15; 
James, January, April, August and December; Jervis, December 
18-21; Albemarle, March, April, August and November; Nar- 


*C*talofl:ued under the following numbers: 5099-6157, 6310-5336, 58S7, 5481, 5488, 
6550. 6551. 5958-6008. 6041. 6045, 6164. 6196, 6316, 6820, 6762, 6764-6766. 
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borough, January, March and April; Indefatigable, January, July 
and November; Seymour, November 21; Barrington, October 21. 

Variation in bill color is as follows. Culpepper: Three black 
inales, September 25, bill black. Wenman: Two black males, 
September 24, bill black; two females, bill light colored. Abing- 
don: One black male, September 19, and two females, September 

22, bill black; remainder of September series (34) bill light 
colored. June 25, four black males, bill black; June 24, two 
streaked males and one female, bill light colored. Tower: June 

23, three black males, bill black; one black male, one streaked 
male, two females, bill dusky. September 14, 15, one black male, 
bill black; two black males and two females, bill parti-colored; 
two streaked males and three females, bill light colored. Jervis: 
Of 20 black males, December taken, nearly all have bill black, 
in a few it is parti -colored; twelve females have bill black or 
dusky above, parti-color below. James: Four black males, April 
21, 22, bill black. December and January, of 11 black males five 
have bill black, the others mostly dusky; streaked males and 
females have bill dusky above, or else are mostly light colored. 
In a streaked male taken on Albemarle April 14, and in a female 
taken on Indefatigable January 22, the bill is black. 

Geospiza magnirostris was the first of the genus to be named, 
one of a series of species collected by Charles Darwin and collec- 
tively stated in Gould’s paper, in general terms, to be from the 
Galapagos Islands. In the more elaborate treatment that followed 
(Gould, 1841, p. 100) this species is said to be from “Charles 
and Chatham Islands.” Darwin’s specimens eventually went to 
the British Museum, and in the “Catalogue of Birds” of that in- 
stitution (Sharpe, 1888, p. 7) a pair of these birds, designated 
as types, are entered as from Chatham Island. The series of 
magnirostris in the British Museum comprises seven specimens, 
all from the “Beagle” expedition. The two “types” and three 
others from Burnett and Fitzroy had all been mounted for exhibi- 
tion; two others (study skins), collected by Darwin, passed into 
the T. C. Eyton collection, then to Salvin and Godman, and then 
to the British Museum. That these birds came from either 
Charles or Chatham Island is unlikely.* No large-billed finch 


•Mr. Kinnear has confidence in the accuracy of Fitzroy ’a ascription of speci- 
mens of magniroBtris to Charles Island, of gtrenua to Chatham. But in this Dar- 
win-Fitzroy collection there are no original labels that have survived to the present 
time; and there have been so many chances for dissociation of specimens and data 
that my every instinct impels me to rely upon the evidence supplied by the specific 
or subspecific characters of the specimens rather than on what has been written 
about them. 
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has been found upon those islands, and the assumption that 
magnirostris was native upon Charles, where it has been exter- 
minated since Darwin’s visit, seems to me to be unwarranted. 
Darwin’s own statement regarding the confusion of localities 
has been cited in support of the Charles Island claims, but I 
can not so regard it. He says first: “Unfortunately most of 
the specimens of the finch tribe were mingled together; but 
I have strong reasons to suspect that some of the species of the 
subgroup Geospiza are confined to separate islands.” Then: “Two 
species of the sub-group Cactornis, and two of Camarhynchus, were 
procured in the archipelago; and of the numerous specimens of 
these two sub-groups shot by four collectors at James Island all 
were found to belong to one species of each; whereas the numerous 
specimens shot either on Chatham or Charles Island (for the two 
sets were mingled together) all belonged to the two other species: 
hence we may feel almost sure that these islands possess their 
representative species of these two sub-groups” (Journal of Re- 
searches) . It seems to me that the wording of this latter state- 
ment distinctly excludes Geospiza , and that it cannot be taken to 
have any bearing on the question as to whether Darwin collected 
u large billed Geospiza on Charles Island. 

Darwin’s itinerary on the “Beagle” began at Chatham Island, 
then southwest to Charles, northwest between Albemarle and Nar- 
borough, and around the north end of Albemarle to James. The 
present status of the large billed Geospiza upon these islands is 
as follows: non-existent upon Chatham and Charles; existent upon 
Albemarle and Narborough, but with bill size at the minimum; 
existent, and abundant, upon James, and with bill size close to 
the maximum. 

A fact that our series brings out is that the largest billed birds 
are from the northern islands and that there is a decided reduc- 
tion in bill size southward. The difference in this regard is strik- 
ing, as between specimens from Culpepper, Wenman, Abingdon, 
Bindloe, Tow r er and James, on the one hand, and those from 
Jervis, Albemarle, Narborough, Indefatigable and Barrington, on 
the other. With this general trend of variation elsewhere in the 
archipelago it would be surprising if there were an extremely large- 
billed variant abruptly appearing on Charles, another southern 
island. 

Gifford (1919, p. 225), in the published field notes covering 
the Academy collection that I am here reporting upon, states 
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under Geospiza magnirostris: “On Charles the largest-billed birds 
of all were taken.” This sentence and the whole paragraph it 
introduces were inserted here by mistake, belonging properly 
under Geospiza fortis , as became apparent upon consulting his 
manuscript field note-book. The Academy expedition collected 
no large-billed Geospiza upon Charles Island. 

I do not believe that magnirostris and strenua can be recognized 
as separate forms, and I do not believe that Darwin’s specimens 


14 

















13 

















12 

















11 

















10 

















9 

















8 

















7 

















6 

















5 






m 

■9 

m 

m 








A 



mm 

■I 

mm 

■1 

WD 

ma 

mm 








*T 



■ 

■ 

eh 

91 

ULJ 

mb 









1 



mm 

mm 

wm 

■1 

VC 

ma 

■i 

ma 

■1 


wm 

■ 






EH 

m 

eh 

□1 

m 

mb. 

me 

E 

EH 


EX 

■ 






■1 

■i 

■i 

an 

PC 

ma 

KS 

ma 

mm 






2 




EH 


EH 

EH 

mb 

EH 

ID 

EH 


4- 




t 


WM 

wm 

■I 

PC 

■3 

1C 

1C 

1C 

■p 

ma 

k. 





i 

• 


urn 

rx 

ULJ 

EH 

Ed 

EH 

EH 

Exj 

EH 

■ 

+ 

l_ 


L. 


19.0 ».5 20 . 0 205 210 215 220 225 23D 255 240 245 250 255 26.0 265 
• Jervie k. Abingdon 

■ James 4* Tower 


L Darwin's specimens 

Fig. 23. Length of culmen in male specimens of Geospiza magni- 
rostris: Jervis, 21; James, 36; Abingdon, 19; Tower, 10; also 
3 specimens collected by Darwin, island unknown. Each symbol 
represents a specimen. Numerals at left of diagram indicate 
number of specimens; numerals at bottom, length of culmen in 
millimeters. 

of magnirostris came from Charles Island. In all probability they 
were collected upon James Island, where Darwin did by far the 
greater part of his field work, and where at the present time size 
is near the maximum in this species. Admittedly the type series 
are a trifle larger than any birds since collected, but, even so, the 
difference is slight and it is not inconceivable that there has actually 
been some change in characters in the magnirostris population 
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since Darwin’s time, that he collected his very large-billed birds 
upon James Island and that no such large-billed birds are to be 
found there today. I find this easier to believe than that this 
form was formerly existent upon Charles Island and has recently 
been exterminated there. The Geospizida; throughout the Gala- 
pagos give the impression of being in a state of flux. 

Geospiza strenua was described by Gould (1837, p. 5) from the 
“Galapagos Islands,” restricted later (1841, p. 100) to “James 
and Chatham islands.” Sharpe (1888, p. 8) lists the specimens 
collected by Darwin that formed the basis of Gould’s description 
(entered as “types”) as collected on Chatham Island, but inas- 
much as no such heavy-billed Geospiza has since been found upon 
that island the conclusion was reached by Rothschild & Hartert 
(1899, p. 155) that a mistake was made and that the type must 
have come from James Island. These birds, however, particularly 
the male, have smaller bills than the male from James Island, 
more like those from Albemarle. 

Ridgway (1896, p. 293) described Geospiza pachyrhyncha from 
Tower Island, differing from strenua in its deeper and broader bill. 
This type of bill is certainly developed to its utmost in Tower 
Island specimens, but merely to attach a name to the bird of this 
island does not tell the whole story. Bill structure in the Tower 
Island series is no more uniform than it is on other islands, and 
some smaller-billed adults from Tower have that feature no more 
largely developed than is the mode on Abingdon or on James. On 
the other hand, exceptional individuals on James and Abingdon 
closely approach the maximum of the Tower series. In other 
words, here is the overlapping of measurements that justified Roths- 
child & Hartert (1899, p. 156) and Snodgrass & Heller (1904, p. 
330) in their refusal to recognize pachyrhyncha . The large size 
and large bill of the Tower Island form is part of a general trend 
to which I have previously alluded. 

Geospiza darwini was described by Rothschild & Hartert (1899, 
p. 158) from Culpepper Island, and regarded by them subsequently 
(1902, p. 389) as a subspecies of G . conirostris. Examining their 
series I can appreciate the grounds upon which they acted (our 
own material is inadequate), but even so I can not bring myself 
to accept their conclusions. The female “ darwinV 9 is a streaked 
bird, as in magnirostris , and quite unlike the dusky female of 
conirostris , debarring treatment of this form as a subspecies of 
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conirostris in any event. The bill of “darwini” is on the aver- 
age admittedly different from the mode of magnirostris , being com- 
pressed laterally and with more rounded culmen, intermediate in 
appearance between typical magnirostris and conirostris . Some 
specimens from Culpepper, though, are indistinguishable from 
magnirostris , and there are birds in our James Island series with 
the bill exactly as in “darwini” Thus, while there is. a strong 
tendency toward the development of certain bill characters in the 
Culpepper bird, it hardly seems to justify a separate name. 


Measurements in millimeters op the type series of 
Geospiza magnirostris in the British Museum 
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Specimens op Geospiza magnirostris in the Academy Collection 

AND (FIGURES IN PARENTHESES) IN THE STANFORD 

University Collection 



Male 

Male 



Sex 

Island 

(black) 

(streaked) 

Female 

Young 

undetermined 

Culpepper 

2 

1 




Wenman 

2 


2 


1 

Abingdon 

1 (4) 

14 (2) 

21 (1) 



Bindloe 

1 (2) 

(1) 

(1) 



Tower 

3 (4) 

2 (1) 

5 (2) 


(2) 

James 

19 (4) 

13 (1) 

9 (2) 

(5) 

1 

Jervis 

20 

1 

10 


2 

Albemarle 


4 

3 

1 


Narborough 

(1) 


(2) 



Seymour 


1 

3 



Indefatigable 

3 

2 

3 



Barrington 

1 






73. Geospiza fortis Gould 

Geospiza fortis Gould, 1837a, p. 5 (Galapagos Ids.; orig. descr.) ; 
1841, p. 101, pi. 38 (“Charles and Chatham islands”). — Sharpe, 
1888, p. 10. — Ridgway, 1901, p. 502. 

Geospiza fortis fortis Rothschild & Hartert, 1899, p. 161. — Snod- 
grass & Heller, 1904, p. 319. 

Geospiza dubia Gould, 1837a, p. 6 (Galapagos Ids.; orig. descr.); 
1841, p. 103 (“Chatham Island”). — Sharpe, 1888, p. 9 (type 
specimen believed to have been lost). — Ridgway, 1901, p. 501. 
Geospiza dubia dubia Rothschild & Hartert, 1899, p. 160. 

Geospiza fortis dubia Snodgrass & Heller, 1904, p. 328, 

Geospiza frutercula Ridgway, 1894, p. 363 (Abingdon Id.; orig. 
descr.) ; 1901, p. 504. 

Geospiza fortis fratercula Rothschild & llartert, 1899, p. 161. — Snod- 
grass & Heller, 1904, p. 326. 

Geospiza albemarlei Ridgway, 1894, p. 362 (Albemarle Id.; orig. 
descr.) ; 1901, p. 502. 

Geospiza dubia albemarlei Rothschild & Hartert, 1899, p. 160. 
Geospiza fortis platyrhyncha Heller & Snodgrass, 1901, p. 75 (Iguana 
Cove, Albemarle Id.; orig. descr.). — Snodgrass & Heller, 1904, p. 
327. 

Geospiza platyrhyncha Ridgway, 1901, p. 673. 

Geospiza dubia simillima Rothschild & Hartert, 1899, p. 161 (Charles 
Id. ; orig. descr.). 

Geospiza simillima Ridgway, 1901, p. 502. 

Geospiza fortis simillima Snodgrass & Heller, 1904, p. 329. 

Geospiza dentirostris Gould, 1837a, p. 6 (Galapagos Ids.; orig. descr.). 
—Rothschild, 1907, p. 12. 

Geospiza nebulosa Gould, 1837a, p. 5 (Galapagos Ids.; orig. descr.); 
1841, p. 101 (Charles Id.). 

Geospiza bauri Ridgway, 1894, p. 362 (James Id.; orig. descr.). 
Cactomis brevirostris Ridgway, 1890, p. 108 (Charles Id.; orig. 
descr.). 
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Ceospiza fortis Gould 

Cotype . — British Museum, no. 55.12.19.82; ( 9 ? ; Galapagos 
Islands) ; received from Zoological Society of London. 

Geospiza fortis was described and figured as having the male 
jet black, but although apparently no black male reached the 
British Museum, there must have been such, forming at least one 
other cotype. 

Geospiza nebulosa Gould 

Type. — British Museum, no. 37.2.21.400; ($) ; Charles Island; 
presented by Burnett and Fitzroy.* 

Geospiza dentirostris Gould 

Type. — British Museum, no. 55.12.19.176; (Galapagos Islands); 
Charles Darwin; received from Zoological Society of London. 

“Mr. Gould considers the specimen a female, from the appear- 
ance of its plumage; but from dissection, I thought it w T as a male” 
(Dai win, 1841, p. 102). 

Geospiza fratercula Ridgway 

Type. — United States National Museum, no. 1 16110; (3 ad.) 
Abingdon Island; April 16 (1888) ; C. H. Townsend: U. S. Fish 
Commission, Voyage of the Albatross, 1887-88. 

Geospiza albemarlei Ridgway 

Type . — United States National Museum, no. 115977; 6, streaked; 
Tagus Cove, Albemarle Island; April 10 (1888); C. H. Town- 
send; U. S. Fish Commission, Voyage of the Albatross, 1887-88. 

Geospiza dubia simillima Rothschild & Hartert 

Type. — Rothschild Museum: £ ad.; Charles Inland; November 1, 
1897: C. D. Hull ( Webster-Harris expedition): orig. no. 2267. 

Geospiza fortis platyrhyncha Heller & Snodgrass 

Type.- -Leland Stanford Junior University, no. 5150; <3 ad.: 
Iguana Cove, Albemarle Island: June 7. 1899: R. K. Snodgrass 
and E. Heller (Hopkins-Stanford Galapagos expedition ) ; orig. no. 
147. 

Geospiza bauri Ridgwav 

Type. — Rothschild Museum ; o ad. : James Island; August 17. 
1891: Dr. G. Baur: orig. no. 562. 


•Sharpe (1888. p. 11) wronsrly list» the type of this species as collected by 
Darwin and as received from the Zoological Society ; actually it was collected by 
Captain Fitaroy N.B.K. 
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Cactornis brevirostris Ridgway 

Type . — United States National Museum, no. 115920; £ (adult 
but not entirely black); Charles Island; April 8, 1888; U. S. S. 
Albatross. 

Description. — Differs from Geospiza magnirostris in smaller size 
and disproportionately smaller bill, from G. fuJigmosa in larger 
size and disproportionately larger bill (see measurements, p. 165). 
In coloration and plumage stages I can see no differences between 
these species (see description of G. magnirostris , p. 144). Variation 
in shape of bill is such in each form as to preclude definition 
of specific differences of that nature. 

Habitat. — The greater part of the Galapagos Archipelago, in- 
cluding all of the central islands; perhaps only of casual occur- 
rence on Wenman and Hood. The only parts of the group from 
which it has not been reported are the outlying islands of Cul- 
pepper, at the extreme north, and Tower, at the north-east. 

There are at hand 812 skins in the Academy collection* and 
125 in the Stanford University collection, representing every island 
upon which the species has been found (see table, p. 164). They 
were collected on the several islands upon seasons as follows: 
Wenman, September: Abingdon. June and September; Bindloe, 
June and September; James, January, April, August and Decem- 
ber; Jervis, December; Indefatigable, January, July. October and 
November; Seymour, April, July and November: Daphne, Julv 
and November; Duncan, August and December; Albemarle, Janu- 
ary, February, March, April, May, June, August, November and 
December; Narborough, January and April; Barrington, October; 
Charles, February, March, May, June and October; Gardner-near- 
Charles, October; Champion, October; Chatham, January, Febru- 
ary, May, July, September and October; Hood, June and Septem- 
ber: Gardner-near-Hood, February and September 

Variation in bill color is roughly as follows. Abingdon: in a 
series collected September 21, the bill is black in all but two, in 
which it is partly dusky. In a series collected in June there are 
three black males and one streaked male with black bill, and four 
streaked birds (perhaps immature) with light colored bill. Bindloe; 


•The Academy series of Gcospixa fort is is catalogued under the following num- 
bers: 6096, 6158-6309. 5386. 5338-5423, 5483-5480, 5482-5487, 6489-6649, 5562-5606. 
5762, 6004-6028, 6030-6040, 6042-6044, 6046-6163. 6165-6195, 6197-6316, 6317-6319, 
6321-6367, 6475, 6767-6769, 6771-6775, 6777-6814, 6905. 
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in a series collected September 17, 18, the bill is light colored 
throughout. In June birds it is black or dusky. Indefatigable: 
October, light-colored or parti-colored; November, a few black 
billed, mostly parti-colored; January, all black; July, all light 
colored. Albemarle: March and April, black; November, parti- 
color. Narborough: April, black. Chatham: September and 
October, light colored or partly dusky; January and February, 
black; July, September and October, light colored or parti-colored. 
Charles: From February to the middle of May, black; June to 
middle of October almost uniformly light colored. 

The correlation between black bill and period of breeding activity 
can be verified by reference to Gifford’s (1919, pp. 228-230) pub- 
lished field observations upon this same collection. 

It will be noted that I have synonymized under forth a number 
of other described forms, to a greater extent than has been done 
by anyone previously. This was by no means in attempted corrobo- 
ration of any preconceived idea of my own, for the extremes of 
variation in the series here assembled under one name are so great 
as to make it seem a matter of course at first glance that there 
must be several distinct forms involved. With that conviction 
firmly in mind I spent a great deal of time in attempts to apply 
previously published descriptions of the various species and sub- 
species here synonymized to restricted series from one island or 
another, and, that failing, in efforts to formulate definitions of 
my own that would serve the same purpose. It was with consider- 
able reluctance that I finally accepted the apparently inevitable 
conclusion that just one form, a widely variable one, was included 
under the many proposed names. The differences involved are 
mostly in size and shape of bill, to a slight degree in other 
measurements. 

Geospiza forth was described by Gould (1837, p. 5) from the 
Galapagos Islands, later (1841. p. 101 I restricted to ‘"Charles and 
Chatham islands." The type locality has latterlv been regarded 
as Charles Island (see Sharpe, 1888, p. 10). Geospiza dubia, de- 
scribed by Gould (1837, p. 6) from the Galapagos Islands, was 
later (1841. p. 103) restricted to Chatham Island. These two 
forms have, I believe, been accepted by all subsequent writers 
either as distinct species or as two subspecies. The differences 
between them are described as consisting in larger size with rela- 
tively larger bill in dubia , smaller size in forth . and in variously 
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described minor differences in shape of bill. Dubia has been re- 
stricted to Chatham, Barrington and Duncan; to fortis has been 
ascribed a range including those islands and many others. 

Now, it is quite possible to pick out from among Chatham Island 
birds a series of large billed specimens and a series of small billed 
ones, and if intermediates should chance to be absent these extremes 
are so different as to justify their being regarded as distinct forms. 



Fig. 24. Geospiza fortis, males, showing range of variation upon 
different islands: a (no. 5341), b (no. 5391), Chatham; c (no. 
5150, coll. Stanford Univ., type of Geospiza f. platyrhyncha). d 
(no. 5237), Albemarle; e (no. 5161), f (no. 5412), Charles. 
Natural size. 

I did just this thing in my preliminary examination of Chatham 
Island birds. Unfortunately there were still doubtful interme- 
diates to be allocated, and these in our large series were so nu- 
merous and bridged the gap so absolutely as to make it impossible 
to draw any dividing line. Exactly the same condition prevails 
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on some of the other large islands. (See tables, pp. 158-160). This, 
to my mind, precludes the possibility of recognizing the form dubia . 

Three forms have been ascribed to Albemarle, fortis , albemarlei 
(Ridgway, 1894, p. 362), and platyrhyncha (Heller & Snodgrass, 
1901, p. 75). The last mentioned writers regard albemarlei as a 



Fig. 25. Map showing distribution of Gcospiza fortis. 
Symbols indicate islands where recorded. 


synonym of forth . so just two forms are ascribed to Albemarle 
by anv one author. Rothschild & Hartert. (1899, p. 160). it may 
be pointed out, treat albemarlei as a subspecies of G. dubia , an 
action that shows, incidentally, the extreme similarity of fortis 
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and dubia . It is altogether a very pretty tangle of names! The 
actual situation upon Albemarle is not as clear as upon some of 
the other islands, for the differences described by Heller & Snod- 
grass as distinguishing fortis and platyrhyncha do exist, and they 
can to some extent be correlated with different localities upon the 
island. Briefly, fortis is regarded as a small billed form, found 



Fig. 26. Length of culrnen in 97 male specimens of Geospiza 
fortis from Albemarle. Each symbol represents a speci- 
men. Numerals at left of diagram indicate number of 
specimens; numerals at bottom, length of culrnen in 
millimeters. 

upon the northern end of the island (specifically, at Tagus Cove), 
platyrhyncha as a large billed form from the southern end (at 
and near Iguana Cove). It may be admitted that in our series 
most of the birds from north Albemarle are small billed, and 
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15.5 1 60 16.5 170 175 iao t&s iao ias 


Fig. 27. Length of culmen in 85 male specimens of Geo- 
spiza fortis from Chatham. Each symbol represents a 
specimen. Numerals at left of diagram indicate number 
of specimens; numerals at bottom, length of culmen in 
millimeters. 
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Fig. 28. Length of culmen in 137 male specimens of Geo - 
spiza fortis froin Charles. Each symbol represents a 
specimen. Numerals at left of diagram indicate number 
of specimens; numerals at bottom, length of culmen in 
millimeters. 
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most of those from south Albemarle are large billed. Further- 
more, the mode of the birds from the north end (distinctly small 
billed) is very similar to the modes on Narborough and James, 
neighboring islands near the northern portion of Albemarle; and 
the mode of the birds from south Albemarle (distinctly large 
billed) is close to that upon Charles, immediately to the south- 
ward (see table, p. 165). At the same time, there is upon Albe- 
marle such a range of measurements in series from any one point, 
caused by a relatively few large billed birds in north Albemarle 
and a relatively few small billed birds in south Albemarle, as 
to cause an extensive overlapping in measurements in series from 
the two regions. Thus, no division can be made on geographical 
grounds. Individual variation throughout the island is about the 
same as on Chatham and Charles, making it out of the question 
to establish dividing lines based on measurements alone. It might 
be argued that the relatively few exceptional birds in the series 
from the two extremes of the island were migrants from the opposite 
ends, but there is no evidence at hand to support this view. On 
the whole, despite the diversity of bill structure, and admitting 
the apparent tendency toward geographical segregation of the 
two extremes, it is not feasible to define more than one form of 
fortis upon Albemarle Island. 

Geospiza f rater cula (Ridgway, 1894, p. 363) was described from 
Abingdon Island, based upon possession of a supposedly smaller 
bill than in fortis. The range was later extended to include Bindloe 
Island. It is recognized as a subspecies of fortis by Rothschild 
& Hartert (1899, p. 161), and by Snodgrass & Heller (1904, p. 
326), but on a basis of generally smaller size and shorter wing, 
rather than on size of bill. In the series now available the lesser 
wing measurement is verified to this extent, that the birds from 
Abingdon include some individuals with the shortest wing measure- 
ments found in fortis from any locality. The extremes, however, 
are nearly reached in individuals from distant islands, and over- 
lapping measurements preclude any satisfactory definition of the 
form f rater cula . There are no bill differences. 

Geospiza nebulosa, G. dentirostris 9 G. bauri , G. dubia simillima , 
and Cactornis brevirostris were all based upon single birds or per- 
haps on three or four specimens, they have not been recognized 
by others subsequent to the descriptions, and our own extensive 
series do not bear out the existence of any such forms. I have 



162 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc, Pap brs 


seen them all and regard them all as variants of the extremely 
unstable Geospiza fortis. Some of these names represent normal 
variation such as I find in our own series. The one known speci- 
men of (i Cactornis brevirostris” is an extreme departure from the 
mode of fortis, but nevertheless to be regarded, I am convinced, 
as merely a single aberrant individual, such as may be found in 
our series of other species. 

The bird from Charles Island that was recorded by Ridgway 
(1896, p. 515) as Geospiza strenua (U. S. Nat. Mus. no. 115905) 
is a male in streaked plumage, collected April 8, 1888. Although 
listed by Ridgway ( loc . cil.) as “immature,” it had with little doubt 
been breeding during the nesting season that had just closed. It 
is not in juvenal plumage, it is in extremely worn plumage with 
a few new feathers interspersed, and it is unquestionably more 


> 



Fig. 29. Geospiza dentirostris, (female?); coll. 

British Museum no. 55.12.19.176; type; 
natural size. Drawing by H. Gronvold. 

than a year old, as large in general dimensions and in size of 
bill as it would ever become. The bill is mostly black, with a 
pale colored area on the lower mandible. Measurements are as 
follows: wing 76.0 mm.; tail 42.0; culmen 20.5; gonys 12.2; depth 
of bill at base 18.2; width of mandible at base 13.0; tarsus 24.2; 
middle toe with claw 21.5. It can be closely matched in size and 
general appearance by specimens of magnirostris from Jervis and 
Albemarle islands. At the same time there are specimens of fortis 
from Charles Island that nearly equal it in all measurements (see 
table, p. 165). Taken on Jervis or Albemarle this bird would 
pass as a small example of magnirostris (and there is the possi- 
bility that it is a stray from one of those islands), but taken on 
Charles it can not, by itself, be accepted as proof of the regular 
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occurrence of magnirostris on that island. It seems to me to 
form one of the many closely graded steps that unite fortis and 
magnirostris , an aberrant fortis of unusually large size. 

It may be worth repeating for the sake of emphasis, that Geo - 
spiza fortis is a remarkably variable form. The difference between 
the extremes of bill measurement among specimens from any one 
island is so great, as shown in the accompanying drawings, that 
1 will probably be criticized for lumping them all under one name. 
1 can only re-affirm that the gradation between the extremes on 
any one island is such as to render it impossible to make any 
satisfactory division of specimens into two or more definable forms, 
as, indeed, is shown to some extent in the accompanying tables 
of measurements. Here again, field observations coupled with 
the judicious collecting of paired birds and whole families of 
parents and young might be expected to yield instructive results. 

Daphne is an islet between Indefatigable and James, some four 
miles off the north coast of Indefatigable and about 12 miles south- 
east of James. Our 22 specimens of fortis from Daphne are dis- 
tinctly small-billed, as small as the Abingdon bird, and thus closely 
similar to the James series and dissimilar to specimens from Inde- 
fatigable. Birds from South Seymour Island, about four miles 
east of Daphne and but slightly separated from Indefatigable, 
are indistinguishable from Indefatigable specimens, as might be 
expected. 

In general it will be seen that in fortis there is increase in gen- 
eral size of bill from the north southward. A line roughly divid- 
ing the smaller and larger birds would pass through the center 
of Albemarle, south of Duncan, and south of Daphne. 1 do not 
see, though, that it is possible to define these differences in terms 
of subspecies, or with rigidly outlined habitats, individual variation 
is so wide and exceptional variants relatively so numerous. The 
large bill of the southernmost variants of fortis may have relation 
to the small bill of the southernmost magnirostris . Regarding 
the two species as one variable form, the trend of variation, large 
to small, could be shown as a double line, from north to south 
then north once more, the turning point at the southernmost Charles 
Island indicated by the large-billed fortis above described. 

Our single specimen from Wenman Island, no. 5465, a streaked 
male collected September 24, may be regarded as a straggler to 
that point. It was apparently the only one seen upon the island 
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by this expedition, and it seems to be the first reported there by 
anyone. It is a large sized, large billed bird, quite different from 
the “fratercula,” mode upon Abingdon and Bindloe, the nearest 
islands to the southeast. It can be most closely matched by speci- 
mens from Albemarle, which lies almost south of Wemnan, a little 
farther than Abingdon. Gifford (1919, p. 230) has given other 
evidence of the occasional wandering of this species from island 
to island. 

In the series available from Abingdon Island it will be noted 
that in this species, as in other “ground finches” occurring thereon, 
there is a very small proportion of high-plumaged males. The 
Academy series of fortis from Abingdon includes one black male 
and 14 streaked ones, while from the neighboring Bindloe Island, 
out of 8 males, 6 are black and one partly black. 

The species has not been reported before from Hood Island 
and our series from that island does not show whether or not the 
birds were breeding there. All have pale colored bills, even the 
February birds, though conirostris then was with black bills. 


Specimens of Geospiza fortis in the Academy Collection and (figures in 
parentheses) in the Stanford University Collection 



Male 

Male 



Sex 

Island 

(black) 

(streaked) 

Female 

Young 

undetermined 

Wenman 


1 




Abingdon 

1 (2) 

14 (5) 

8 


(i) 

Bindloe 

6 (3) 

2 (1) 

5 (2) 


i (i) 

James 

8 (8) 

2 (3) 

10 (3) 

(6) 


Jervis 

1 


2 



Indefatigable 

15 (4) 

19 

31 


i (i) 

Seymour 

14 (1) 

3 

24 (1) 



Daphne 

16 

1 

6 



Duncan 

17 

4 

14 


l 

Albemarle 

28 (24) 

19 (6) 

45 (21) 

4 (1) 

3 (2) 

Narborough 

4 (9) 


3 



Barrington 

3 





Charles 

88 (4) 

54 (1) 

156 (5) 

55 (1) 

13 

Gardner-near-C h a rles 


2 




Champion 


1 




Chatham 

35 (4) 

17 (2) 

38 (1) 

1 (1) 

3 (1) 

Hood 


3 

8 



Gardner-near-Hood 



3 





Measurements in millimeters (average, minimum and maximum) of Geoepiza fcrrtk 
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Measurements in millimeters of male specimens of Geospiza fartis 
from Chatham Island 
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Measurements in millimeters of male specimens of Geospiza fortis 
from Charles Island 
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“Cactomis brevirostris” 

U. S. Nat. Mus. 115920* black April 8, 1888 68.0 42.5 18.5 9.8 11.5 9.5 21.5 19.8 
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74. Geospiza fuliginosa fuliginosa Gould 

Geospiza fuliginosa Gould, 1837a, p. 5 (orig. descr. ; Galapagos 
Islands); 1841, p. 101 (“Chatham and James islands”)-— Sclater 
& Salvin, 1870, p. 323 (Indefatigable). — Sundevall, 1871, p. 125. 
— Salvin, 1876, p. 482, figs. — Sharpe, 1888, p. 12. — Ridgway, 1890, 
p. 107; 1897, p. 526; 1901, p. 504. — Rothschild, 1902a, p. 46 
(Chatham Id., nest and eggs). — Gifford, 1919, p. 231, part. 
Geospiza fuliginosa fuliginosa Rothschild & Hartert, 1899, p. 161; 

1902, p. 394. — Snodgrass & Heller, 1904, p. 315 (Chatham Id.). 
Geospiza parvula (not of Gould) Sundevall, 1871, p. 125. — Salvin, 
1876, p. 482, figs. — Sharpe, 1888, p. 13. 

Geospiza fuliginosa parvula Snodgrass & Heller, 1904, p. 294. 
Geospiza harterti Ridgway, 1901, p. 507 (orig. descr.; Chatham Id.). 

Geospiza fuliginosa Gould 

Cotype. — British Museum, no. 55.12.19.44; ( 6 ad. ; Galapagos 

Islands); received from Zoological Society of London. 

Cotype . — British Museum, no. 57.1 1.28.247; ( S ad. ; Galapagos 
Islands) ; received from J. Gould. 

Cotype.— British Museum, no. 85.12.14.320; ( 9 ? ; Galapagos 

Islands) ; Charles Darwin.* 

Cotype. — British Museum, no. 37.2.21.410; ( 9 ? ; Galapagos 

Islands); received from Burnett and Fitzroy. 

Cotype. — British Museum, no. 37.2.21.411 ;( 9 ? ; Galapagos 

Islands); received from Burnett and Fitzroy. 

Number 55.12.19.4 4 is apparently the specimen that was indi- 
cated by Sharpe (1888. p. 13) as ‘‘type of species", and it now 
bears a red ‘"type label". 

Geospiza harterti Ridgway 

Type. — Rothschild Museum ; 6 ad. ; Chatham Island; September 
8, 1891; “Dr. G. Baur coll., ex spirits.” 

In my opinion this specimen with others in the Rothschild Mu- 
seum similarly labelled (Albemarle 2, Crossman 14, Hood l. 
Daphne 3. Charles 1. Gardner-near-Charles 2) form a series of 
intermediates between fort is .and fuliginosa , nearer the latter, per- 
haps, and not a distinguishable species oi subspecies. 

Description.™ D iffers from Geospiza fortis in smaller size and 
disproportionately smaller bill (see measurements, p. 175). Colora- 
tion and plumage stages as in fortis and magnirostris (see descrip- 
tion of G. magnirostris , p. 144). 

•Ex Salvin-Godman coll, (purchased from T. C. E>1on coll ) ; purchased by 
Eyton at Zoological Society’* sale. All the Galapagos birds in the Zoological Society 
collection were collected by Darwin. N.B.K. 
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Habitat. — All of the central and southern islands of the Gala- 
pagos Archipelago. Explicitly, it has been found on Janies, Jervis, 
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There are at hand 645 skins in the Academy collection* and 
107 in the Stanford University collection, as shown in the accom- 
panying table. They were collected on the several islands at sea- 
sons as follows: James, December, January, April; Jervis, Decem- 
ber; Indefatigable, January, April, July, October, November; 
Seymour, April, May, July, November; Duncan, May, August, 
December; Albemarle, January, February, March, April, May, 
August, September, October, November, December; Narborough, 
January, March, April; Brattle, October; Barrington, May, July, 
October; Charles, February, March, May, June, October; Gardner- 
near-Charles, October: Enderby, May; Hood, January, February, 
May, June, July, September, October; Gardner-near-Hood, May, 
September; Chatham, January, February, May, July, September, 
October. 

Variation in bill color is about as follows. In adults taken 
late in November and early in December the bill is mostly pale 
colored, often partly dusky, and occasionally black. From late 
December until early May it is entirely black with hardly an 
exception. In most of the birds taken late in May it is parti- 
colored. with pale bills beginning to predominate. From the latter 
part of June until late in September it is pale colored. Most 
October birds have the bill pale colored, but in a very few' it is 
dusky or parti-colorcd. This variation occurs similarly in black 
males, in adult streaked males, and in adult females. It is less 
apparent in the series of streaked birds (male and female) as 
such series include many immature birds in the plumage follow r - 
ing the juvenal, and in all these the bill is pale colored. Com- 
parison of this variation with the data given by Gifford (1919, 
pp. 231-235) pertaining to breeding activities will show r how closely 
the periods of acquisition and loss of black color in the bill 
correspond with the waxing and waning of the reproductive period. 

There are birds in juvenal plumage at hand collected on Albe- 
marle during April (April 11-26), and on Charles between May 
16 and June I. The annual molt of the adult appears to be accom- 
plished between the middle of April and the end of June; the 
post-juvenal molt probably occurs at about the same time. 

•The Academy series of Gcoapiza fuliginot>a are catalogued under the following 
numbers. G . /. fuliginoea : nos. 6424-5430, 6607-6761, 6763-6813, 6815-6861, 5863- 
5901 , 5903-6926, 6368-6379, 6381-6522, 6624-6565, 6567-6575, 6577-6662, 6815, 6817- 
6832, 6834-6852, 6854-6858, 6919, 8042. 

G. /. nu'wor: nos. 6481-5432, 6862, 6927-5941, 5952, 6380, 6523. 6666, 6663-6676, 
6859-6862. 
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Fuliginosa is one of the most widely spread of any of the Geo- 
spizidae. It occurs over a greater number of islands than does any 
other species except forth and with less variation as between 
different islands. It is also one of the most abundant species. 
Gifford (1919, p. 231) says that it is “the commonest of all the 
Galapagos birds, being found on every island and islet visited, 
except Culpepper”. At the same time the amount of variation 
exhibited from any one island (or at any rate from several of 
the islands) is such as to afford justification for the action of 
earlier students of Galapagos birds in assuming that there were 
two species represented. In our large series from Chatham Island 
in particular, it seemed at first an easy and obvious thing to do, 
to effect a division on the score of size, and the differences between 
extremes was such as to make it seem impossible that they should 



Fig. 31. Geospiza fuliginosa, males: a, G. f. 
fuliginosa (no. 5871), Chatham; b, G. f. 
minor (no. 5939), Abingdon. Natural size. 

all be of one form. In the accompanying table of measurements 
(p. 175) two series of black males from Chatham Island are 
entered to illustrate the range of size between the extremes. Over- 
lapping of every measurement occurs, however, so that it is not 
possible to draw any line between. 

A supposedly smaller form to which the name M parvula ” has 
been applied has received recognition from some quarters, notably 
of late from Snodgrass & Heller (1904, p. 294). It should be 
pointed out first that the name Geospiza parvula Gould is appli- 
cable, not to a form of G. fuliginosa . but to the bird later named 
Camarhynchus proslhemelas Sclater & Salvin (see p. 229). At 
any rate, I am not able to define or allocate two forms of Geospiza 
fuliginosa on the central and southern islands. Snodgrass & Heller 
restrict the habitat of G. fuliginosa fuliginosa to Chatham Island. 
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75. Geospiza fuliginosa minor Rothschild & Hartert 

Geospiza fuliginosa minor Rothschild & Hartert, 1899, p. 162 (orig. 
descr.; Bindloe and Abingdon islands); 1902, p. 395 (nest and 
eggs). — Snodgrass & Heller, 1904, p. 316. — Hartert, 1919, p, 
162 (particulars of type specimen, in Rothschild Museum). 
Geospiza minor Ridgway, 1901, p. 506. 

Geospiza parvula (not of Gould) Sclater & Salvin, 1870, p. 323. — 
Salvin, 1876, p. 483, part. — Sharpe, 1888, p. 14, part. — Ridgway, 
1890, p. 107; 1897, p. 529, part. 

Geospiza fuliginosa minor Rothschild & Hartert 

Type . — Rothschild Museum; £ ad.; Bindloe Island; September 
5, 1891 ; “Dr. Baur coll. Ex spirits.” 

Description. — Differs from Geospiza fuliginosa fuliginosa in 
slightly smaller general size and in smaller bill (see text, beyond, 
and measurements, p. 175). 

Habitat. — Wenman, Abingdon, and Bindloe islands. 

The material at hand consists of 39 skins in the Academy collec- 
tion, collected on Wenman, Abingdon, and Bindloe, September 
17 to 24; and 7 from the Stanford University collection taken on 
Abingdon and Bindloe, June 20 to 25. The Wenman birds have 
light colored bills; they appear to be all immature. Of those 
from Abingdon, the June birds have the bill mostly blackish or 
dusky, the September birds have the bill black in all that can 
be recognized as adult. Of the Bindloe series, the June specimens 
have the bill black or dusky, in the September skins (both black 
and streaked) the bill is uniformly pale colored. In the Abingdon 
Island September series some of the birds (with black bill) are 
marked as being in breeding condition, and there are in the series 
young birds just out of the nest. It would appear that nesting 
was in progress on Abingdon during September, but not on Bindloe. 

This is perhaps as faintly characterized a form as any in the 
family that is distinguished by a separate name. Differences, as 
compared with G. /. fuliginosa \ consist of slightly smaller general 
size and rather lighter bill. In every measurement there is exten- 
sive overlapping with fuliginosa: on Chatham Island in particular 
there are many birds that are as small as minor (see table of 
measurements). It is perhaps desirable to continue the form under 
a separate subspecific name so as to emphasize the existence of 
the tendency to small size, but the ascribed characters can hardly 
be regarded other than as tendencies in the described direction. 
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It is worthy of notice that in our Abingdon series of 27 skins 
there is only one black male, though many of the streaked males 
are adult and in breeding condition. From no other island is there 
such a small proportion of black males. (See Rothschild & Hartert, 
1899, p. 162.) It is a curious fact that this bird should have been 
breeding on Abingdon in September, the nesting season elsewhere 
in the archipelago appearing to lie between November and April. 

Apparently the Academy expedition was the first to report this 
species from Wenman Island. 


Specimens op the Geospiza fuliginosa group in the Academy Coi-lection and 
(figures in parentheses) in the Stanford University Collection 
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2(13) 


(8) 


(2) 

Geospiza f. fuliginosa 

Brattle 

4 

2 

4 



Geospiza f. fuliginosa 

Barrington 

22(6) 

KD 

4(2) 



Geospiza f . fuliginosa 

Charles 

23(2) 

23(5) 

71 

15 

11 

Geospiza f. fuliginosa 

Gardner-near-Charles 

2 

1 




Geospiza f. fuliginosa 

Enderby 

1 



2 


Geospiza f. fuliginosa 

Hood 

17(3) 

2(1) 

11(1) 


Kl) 

Geospiza f. fuliginosa 

Gardner-near-Hood 

4 

2(1) 

5 


1 

Geospiza f. fuliginosa 

Chatham 

40(4) 

28(1) 

86(4) 


2 



Measurements in millimeters (average, minimum and maximum) of the 
subspecies of Geospka, fuligirwsa 

MALES 
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• Geospiza f. minor • Geospiza fort is 

fc. Geospiza f. fuliginosa +■ Geospiza magnirostris 


Fig. 32. Length of culmen in 25 male specimens of Geo- 
spiza fuliginosa minor , 140 of G. f. fuliginosa, 141 of G. 
fortis , and 110 of G. magnirostris. Each symbol repre- 
sents a specimen. Numerals at left of diagram indicate 
number of specimens; numerals at bottom, length of 
culmen in millimeters. 
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76. Geospiza acutirostris Ridgway 

Geospiz a acutirostris Ridgway, 1894, p. 363 (Tower Id.; orig. descr.) ; 

1901, p. 506. — Rothschild & Hartert, 1899, p. 162. 

Geospiza fuliginosa acutirostris Snodgrass & Heller, 1904, p. 316. 



Culpepper 

m 

1 Wenman 

o 





Abingdon 

^ Bindlot 

^ Tower 

k 


NatboroughJi \ 

Ov 

£ AibemarU r 


\tr 

1 

r atigablc 

1 rl? 

Xamnyton tr 
Chatham 4 



Charlv* 

Hood 


■ Geospiza «. niffrescens 4 , Geospiza acutirostris 

□ Geospiza a. aepUntrionaliB Geospiza difficilis 

+ Geospiza debOiroetria 

Pig. 33. Map showing distribution of Geospiza acutirostris , 
G . difficilis , G. debilirostris , G. s. sept ent rional is , and G. 
septentrionalis nigrescens. Symbols indicate islands where 
recorded. 





178 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Papers 


Ceospiza acutirostris Ridgway 

Type . — Rothschild Museum; £ ad.; Tower Island; (no date); 
Dr. Baur coll.; “ex spirits.” 

Habitat. — Tower Island. 

Description. — At the minimum of size in the genus (see meas- 
urements, p. 187). About the same size as G . fuliginosa but with 
differently shaped bill, which is notably long and acute, with cul- 
men almost straight. Adult male . — Uniform black except that the 
under tail coverts are more or less broadly margined with white 
or pale buff. Adult female. — A dusky, streaked bird, darker than 
females of the magnirostris-fortis- fuliginosa aggregation. General 
color dusky or blackish, usually with narrow, sometimes with fairly 
broad, feather edgings of pale buffy or whitish. In one female 
the head and upper breast are almost solidly black. Variants . — 
There is no assuredly adult male in streaked plumage at hand. 
There is one male molting from streaked plumage into black, but 
this may be a molt from the juvenal plumage. 

The available series consists of 24 specimens, all adult, 14 in 
the Academy collection (nos. 5942-5951, 6676-6679), 10 in the 
Stanford University collection. The birds of the Academy series, 
collected on September 14 and 15, have light colored bills through- 
out. Of the Stanford University series, Snodgrass & Heller (1904, 
p. 316) remark: “Our birds, which were taken in June, all have 
pinkish-horn-colored bills, but are apparently adult”. Rothschild 
& Hartert (1899, p. 162), after examining 65 specimens, say: “In 
no other species have we seen such a proportion of black-billed 
adult black males, while black males with yellowish beaks are very 
scarce. All the birds of the Harris’ expedition w r ere killed in 
December.” The seasonal variation in bill color is thus apparent. 

The Tower Island acutirostris is, to my notion, of the Geospiza 
debilirostris aggregation, but the differentiating characters are such 
as to make it seem desirable to treat the form as specifically 
distinct. 


77. Geospiza difficilis Sharpe 

Geospiza difficilis Sharpe, 1888, p. 12 (“Abingdon and Charles 
islands”; orig. descr.). — Rothschild & Hartert, 1899, p. 163; 
1902, p. 397.— Ridgway, 1890, p. 107; 1897, p. 532; 1901, p. 507. 
Geospiza fuliginosa difficilis Snodgrass & Heller, 1904, p. 317. 
Geospiza dcntiroaUns Sclater & Salvin, 1870, p. 323 (Abingdon). — 
Salvin, 1876, p. 483 (Abingdon). 
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Geospiza difficius Sharpe 

Cotype . — British Museum, no. 85.12.14.321; $ ad.; Abingdon 
Island; December 14-30, 1868; Dr. A. Habei. 

Cotype . — British Museum, no. 85.12.14.322; 6 im. ; Abingdon 
Island; December 15-30, 1868; Dr. A. Habei. 

Cotype . — British Museum, no. 85.12.14.323; 9 ; Abingdon Island; 
December 14-30, 1868; Dr. A. Habei. 

Cotype . — British Museum, no. 75.4.2.14; 3 im. ; Abingdon Island; 
December 14-30, 1868; Dr. A. Habei. 

No. 85.12.14.321 bears a red “type label.” 

In the original description seven specimens are listed, four from 
Abingdon. No type was indicated, but the one jet black male 
has been given a red “type label”. Of the three from other islands, 
specimen “a” (“Galapagos Islands”) is Geospiza debilirostris , 
specimens “f”, “g”, from Charles Island, are adult males, the 
first of Geospiza fuliginosa, the second of Camarhynchus parvulus. 



Fig. 34. a, Geospiza difficilis, male (no. 5216, 
coll. Stanford Univ,), Abingdon; b, Geospiza 
acutirostris, male (no. 5943), Tower. Natural 
size. 

Habitat. — The higher parts of Abingdon Island. 

Description. — Most nearly like G. acutirostris , and of the same 
size, but with heavier, less acute bill. Adult male . — Uniform black 
except that the under tail coverts are margined with white or pale 
buff. Adult female . — Essentially like females of acutirostris in 
their dark coloration, except that neither of the two specimens 
at hand is black-headed, as are some of the acutirostris series. 
Variants . — A streaked male at hand closely resembles the females, 
but has brighter cinnamon bordering edges on the wing coverts. 
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A black male, nearly perfect otherwise, has the black feathers 
above and below narrowly edged with olivaceous, a common fea- 
ture in other forms of Geospiza . 

There are but two specimens in the Academy collection (nos. 
6680, 6681), both collected September 21. These are adult females, 
both with black bills, and one labelled “ovaries large”. The series 
at hand from the Stanford University collection consists of six 
males, four black and two streaked, all collected June 25. The 
bill is parti-colored in five; in one (a streaked bird) it is light 
colored. Five have nearly finished the annual molt. The bird 
with the light colored bill, presumably a bird of the year, is not 
obviously molting, but it is in freshly acquired plumage. Accord- 
ing to Rothschild & Hartert (1899, p. 163), of a “large series” 
from Abingdon Island collected in August, there is none with a 
perfectly black bill. 

This is a puzzling form from the systematic standpoint. It is 
so similar to Geospiza fuliginosa that Snodgrass & Heller treat 
it as a subspecies of that species, justifying their action, which 
places two subspecies of one species upon one small island, upon 
the grounds that difficilis and minor are found at different alti- 
tudes, difficilis at higher levels, minor at lower ones. Gifford 
(MS) also has written observations relating to the absence of 
difficilis at low elevations. For my own views a* to the systematic 
position of difficilis see page 182. 

78. Geospiza debilirostris Ridgway 

Geospiza debilirostris Ridgway, 1894, p. 363 (James Island; orig. 
descr.) ; 1901, p. 508. — Rothschild & Hartert, 1899, p. 163. — 
Snodgrass & Heller, 1904, p. 333. 

Geospiza debilirostris Ridgway 

Type. — United States National Museum, no. 116003; 3 ad.; 
James Island; April 11 (1888); U. S. Fish Commission, Voyage 
of Albatross, 1887-88. 

Description. — Of medium size (wing 6G — 72.5 mm.) and with 
somewhat elongated bill. Adult male . — Uniform black except that 
the under tail coverts are margined with white or buff. Adult 
female . — Almost or quite uniformly dusky above, streaked below. 
Generally dark colored, as in this whole group ( acutirostris , 
difficilis , debilirostris , septentrionalis) , as compared with the 
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lighter colored magnirostris , fords , fuliginosa aggregation. Several 
females are nearly as dark as males, solidly blackish above and 
sparsely streaked below. Juvenal. — Essentially like the adult 
female in color and markings. Two males in streaked (not 
juvenal) plumage are indistinguishable from females. 

Habitat.- -James and Indefatigable islands. Narborough Island? 

Represented in the Academy collection by 77 specimens, 45 from 
James Island and 32 from Indefatigable (nos. 0868-6904, 6906- 
6918, 6920-6946). These were collected on James Island, January 
2, 4; August 8; December 22, 28, 30. On Indefatigable, January 
12, 18; July 12, 23, 24; November 8, 9, 10, 14. 

The color of the bill in these birds is about as follows. James: 
In August specimens the bill is pale colored throughout. In De- 
cember specimens it is mostly pale colored below, dusky above; 
a few are almost entirely light colored, a few almost entirely 
black. In January specimens it is mostly black; in a few it is 
dusky. In each series there is a greater proportion of pale colored 
bills among the females than among the males. Indefatigable: 
In July specimens the bill is pale colored throughout. In the 
November series there are some pale colored bills but in most 
cases it is more or less dusky. In most of the January birds the 
bill is black; in a few cases it is partly or entirely pale colored. 
The series includes only three females taken in November and 
three in January, and in all these the bill is pale colored. 

Gifford (1919, p. 238) states that birds taken in December and 
January “showed no particular enlargement of the reproductive 
organs.” Presumably the breeding season was a little later, as 
would be inferred from the parti-colored bills of December and 
January specimens, if I am correct in my belief that the bill be- 
comes black in breeding birds. 

Besides specimens actually collected on James and Indefatigable 
islands, there is a statement by Beck of some seen upon Narborough. 
On April 4 he saw T birds there and took a set of eggs (Gifford, 
1919, p. 238). It seems curious, if this observation is correct, 
that the species should not have been observed on Albemarle, 
where so much collecting has been done, and where, if on Nar- 
borough, the species should logically also occur. 

Since the description of Geospiza debilirostris by Ridgway in 
1894, it has been regarded as an isolated form. Rothschild & 
Hartert (1899, p. 163) make comparisons with difficilis and fortis. 
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Ridgway (1894, p. 363; 1896, p. 533; 1901, p. 508), with f uliginose 
and fortis. Snodgrass & Heller (1904, p. 333) call attention to 
resemblances with difficilis and septentrionalis, but with no more 
than the resulting implication of close relationship. 

It seems to me that there is a group of species and subspecies, 
closely related and closely similar, in the forms nigrescens, septen - 
Irionalis, difficilis , acutirostris , and debilirostris. These birds all 
have the same shaped bill (relatively long, slender and sharp- 
pointed), differing from one another in little more than in gen- 
eral size and in size of bill. They are much more closely like one 
another than like any other form of Geospiza . The similarity 
between debilirostris , difficilis and septentrionalis has been pointed 



Fig. 35. Geospiza debilirostris, males: a (no. 
6909), James; b (no. 6876), Indefatigable. 
Natural size. 


out by Snodgrass & Heller (/oc. cit. ) ; that acutirostris belongs to 
the same aggregation seems evident. 

There are six islands on which birds of this group occur, 
occupied, according to the treatment here adopted, by four species. 
These are Geospiza septentrionalis , divided into two subspecies, 
nigrescens and septentrionalis , on Culpepper and Weninan, respec- 
tively; G. difficilis on Abingdon; G. acutirostris on Tower; and 
G. debilirostris on James and Indefatigable. The differences be- 
tween the extremes are considerable, but the medium sized debili- 
rostris practically bridges the gap between the smaller acutirostris 
and difficilis and the larger septentrionalis . Selected specimens 
of septentrionalis and debilirostris are very closely alike. 

All of the birds of this group might be regarded as subspecies 
of one species, but between the four species into which I here divide 
them there are sharper and wider differences than there are be- 
tween the two forms of septentrionalis here recognized from Cul- 



No. 18] 


SWARTH— AVIFAUNA OF THE GALAPAGOS ISLANDS 


183 


pepper and Wenman islands, respectively. On two other islands, 
James and Indefatigable, birds of the form found thereon ( debili - 
rostris) exhibit a perceptible average difference in size, larger on 
James, smaller on Indefatigable. 

According to Gifford (1919, p. 237) debilirostris occurs in the 
green (humid) zone of Indefatigable and James, on the latter island 
at from 1500 feet altitude upward. It was not found in the low, 
arid sections of those islands. According to Snodgrass & Heller 
(1904, p. 317) difficilis , on Abingdon, is restricted to the higher 
(green, humid) zone, and absent below 500 feet altitude. Gifford 
(MS) has similar observations. This common habitat predilec- 
tion of debilirostris and difficilis may be accepted as further evi- 
dence of the close relationship between the two that is suggested 
by structural features. In the case of difficilis , by accepting this 
relationship, we avoid the recognition of two subspecies upon one 
small island, the course followed by Snodgrass & Heller in treat- 
ing difficilis as a subspecies of fuliginosa. 

We may thus regard the debilirostris group as confined to the 
higher, humid zone upon Indefatigable, James, and Abingdon, 
where the lower, arid zone is occupied by members of the closely 
related fuliginosa group. Tower, Culpepper and Wenman islands 
are low lying and arid, with no parts occupied by the green, humid 
zone. They are. it is true, occupied by forms ( acutirostris and 
septentrionalis) that I regard as of the debilirostris group, of the 
high zone on other islands, but it will be observed that Tower, 
Culpepper and Wenman have no representatives of the fuliginosa 
group. It is on islands where both these closely related groups 
occur that we find zonal differences in the distribution of the 
species. Bindloe, close to Abingdon (where difficilis occurs), is 
of too low altitude for the green, humid zone to be represented 
there; it has no representative of the debilirostris group, but it 
is occupied by a form of fuliginosa , namely, G . /. minor. 

To put the facts a little differently: On the part of the Gala- 
pagos Archipelago where the debilirostris group occurs, those 
islands that are low and arid throughout are occupied entirely 
either by a representative of the debilirostris group or by a repre- 
sentative of the fuliginosa group, but not by both; those islands 
containing both low and arid, and high and humid zones, have 
representatives of each group, one in each zone. 
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79. Geospiza septentrionalis septentrionalis Rothschild & Hartert 

Geospiza scandens septentrionalis Rothschild & Hartert, 1899, p. 165 
(orig. descr.; Wenman Island); 1902, p. 399. — Hartert, 1919, p. 
153 (particulars of type specimen, in Rothschild Museum). 
Geospiza septentrionalis Ridgway, 1901, p. 510. — Snodgrass & Heller, 
1904, p. 333.— Gifford, 1919, p. 241. 

Geospiza scandens septentrionalis Rothschild & Hartert 

Type . — Rothschild Museum; S ad. ; Wenman Island; August 4, 
1897; Charles M. Harris ( Webster-Harris expedition); orig. no. 
311. 


Description. — Of medium size (wing 68-74 mm.) and with 
elongated bill. Adult male . — Uniform black except that the under 
tail coverts are edged with huffy or cinnamon. No specimens at 
hand show whitish feather edgings. Adult female. — A dusky, 
streaked bird, with the dark markings inclined to fuse anteriorly 
so as to produce a black-headed effect. Ground color below huffy; 
edgings to wing coverts dark cinnamomeous. Juveruil. -Essentially 
similar to adult female. Young of both sexes are distinctly black- 
headed, an effect that is emphasized by the fact that the \entral 
streaks are narrow 7 and obscurely defined. 

Habitat.— Wenman Island. 

Represented in the Academy collection by 57 specimens (nos. 
6947-6980. 6991. 6994-7015). all collected on September 24, 1906. 
1 have also at hand 13 additional skins from the Stanford Uni- 
versity collection taken during December, 1898. 

Rothschild & Hartert (1899, p. 165; 1902, p. 399) regard septen- 
trionalis as a subspecies of the Geospiza scandens aggregation, but 
I agree with Snodgrass & Heller (1904, p. 333) in considering it 
as specifically distinct. I believe that its closest relationships lie 
with the debilirostris-difjicilis-acutirostris aggregation, here called 
the debilirostris group. As regards characters distinguishing the 
two forms of septentrionalis , it will be rioted that besides differences 
in size and shape of bill, there is a difference in the proportionate 
number of black males upon the tw r o islands. On Culpepper, out 
of 18 males, 12 are black and of the remaining six, five, though 
not entirely black, are mostly so: only one is streaked. Of 38 
males from Wenman, there are only three that are black; the ma- 
jority are indistinguishable from females. However, in the Roths- 
child Museum series, out of 18 males from Wenman, 15 are black, 
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3 streaked. These different proportions in series collected in 
different years are extremely puzzling. There are four birds in 
juvenal plumage at hand from Wenman Island, two males and two 
females. They are all black-headed to a marked degree, distinctly 
more so than any adult female in the series, and more so than 
most of the streaked males. 

In most of the males of our September series the bill is light 
colored, in a few it is dusky or black. Most of the blackish-billed 
birds are marked “testes large”; presumably the breeding season 
was drawing near. No bird with light colored bill has the label 
so annotated. The females and young have all light colored bills, 

80. Geospiza septentrionalis nigrescens new subspecies 

Geospiza, scandens septentrionaUs Rothschild & Hartert, 1899, p. 165, 
part, (Culpepper Island). 

Geospiza septentrional is Ridgway, 1901, p. 510, part (Culpepper 
Island) .—Snodgrass & Heller, 1904, p. 333, part (Culpepper 
Island) . 



F'ig. 36. Geospiza septentrionalis, males: a, 
G. s. septentrionalis (no. 6955), Wenman; 
b, G. s. nigrescens (no. 6984), Culpepper. 
Natural size. 


Type .— Male adult, no. 69ft 1 . Mus. Calif. Acad. Sri.; Culpepper 
Island, Galapagos Archipelago; September 25. 1906; collected 
by R. H. Beck. 

Characters. -Similar to Geospiza septentrionalis septentrionalis . 
but with larger (both longer and heavier) bill. 

Habitat. — Culpepper Island. 

Represented in the Academy collection by 14 specimens (nos. 
6981-6990. 6992. 6993. 7016. 7017), all collected on September 
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25, 1906. There are also at hand 7 skins from the Stanford Uni- 
versity collection, taken on December 10, 1898. None of our 
September taken series has the bill black. In two adult males the 
upper mandible is partly dusky; in all the others the bill is entirely 
light colored. In the December series the bill is in some cases 
light colored, in others parti -Colored and mostly dusky. 

This is a slightly differentiated form, but one that it seems to 
me is worthy of nomenclatural recognition. This and typical septen- 
trionalis differ in about the same way and to the same degree as 
do the several recognized subspecies of Geospiza scandens . 


Specimens of the Geospiza debilirostris croup in the Academy Collection ano 
(figures in parentheses) in the Stanford University Cot, lection 




Male 

Male 


Sex unde- 

Name 

Island 

(black) 

(striked) . 

Female 

Ymmsr tr-rmined 

Geospiza s. nigrescens 

Culpepper 

6(6) 

5(1) 

2(1) 

1 

Geospiza s. septentrionalis 

Wenman 

3(5) 

29(1) 

21(6) 

4 

Geospiza difficilis 

Abingdon 

(4) 

(2) 

2 


Geospiza acutirostris 

Tower 

10(7) 

(1) 

4(2) 


Geospiza debilirostris 

James 

20 


10(2) 


Geospiza debilirostris 

Indefatigable 

19 

4 

9 
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Geospiza scandens (Gould) 

Birds of this aggregation occur upon all of the central islands. 
They have not been found on certain of the outlying islands, on 
Culpepper and Wenman at the extreme north, on Tower at the 
northeast, or on Hood at the. southeast. They are not known to 
occur upon Narborough but it is likely that they do so. 

Rothschild & Hartert (1899) place under the specific name Geo- 
spiza scandens five subspecies: scandens (James Id.), intermedia 
(Charles Id.), fatigata (Indefatigable, Duncan, Albemarle, Jervis, 
Chatham, and Barrington islands), abingdoni (Abingdon and Bind- 
loe islands), septentrional is (Culpepper and Wenman islands). 
Snodgrass & Heller (1901), in the subgenus Cactornis , under the 
“Geospiza scandens series” place four subspecies, differing in some 
details from the arrangement by Rothschild & Hartert: scandens 
(James and Charles islands), fatigata (Indefatigable. Seymour. 
Barrington, Chatham, Duncan, Jervis, and Albemarle islands), 
abingdoni (Abingdon Id.), rothschildi (Bindloe Id.). Septen- 
trionalis (Wenman and Culpepper islands) they regard as a dis- 
tinct species and in another subgenus, Geospiza. Ridgway (1901 ). 
consistently denying subspecific treatment to all Galapagos forms, 
recognizes the following six species in the order here given: 
scandens (James Id.), septentrionalis (Wenman ard Culpepper 
islands), intermedia (Charles and Gardner-near-Charles island*). 
fatigata (Indefatigable. Duncan, Albemarle. Jervis, Chatham, and 
Barrington islands), abingdoni (Abingdon Island), rothschildi 
(Bindloe Id.). Barringloni (Barrington Id.) is doubtfully synony* 
mized under fatigata . The differences obtaining among these sev- 
eral systems and my own are not radical: they mostly involve 
matters of detail and of expression of ideas. 

In what has been called the Geospiza scandens seiie^ (from which, 
in agreement with Snodgrass & Heller, I would exclude septen- 
trionalis ) it must be emphasized that there i* such slight varia- 
tion upon the se\eial islands involved that it i* indeed a question 
as to whether scandens , intermedia* abingdoni. and rothschildi might 
not well be placed all under one name. In any event, considering 
the triviality of the differences and the wide overlapping of char- 
acters between the several forms, it certainly seems best to treat 
these four a* subspecificallv related, whereby proper emphasis is 
also laid upon the relatively wide gap between the scandens series 
and any other form of Geospiza . 
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Variation consists almost entirely in size and shape of bill. Geo 
spiza s. scandens, upon James Island, has notably the smallest 
bill of the several forms; the bill is both short and slender. Jervis 
Island birds show a slight increase in size, but are still best in- 



Gaoepiza a. scandens q Geoapiza a. abingdoni 

4 G€ospira »• intermedia — Geoapiza a. rothschildi 

Fig. 37. Map showing distribution of the subspecies of Geo - 
spiza scandens . Symbols indicate islands where recorded. 

eluded under the same name. Slightly longer and heavier of bill 
is the form intermeduL under which name may be included the birds 
upon Albemarle, Duncan, Indefatigable, Charles, Barrington, and 
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Chatham. It is possible that additional specimens from Chatham 
will demonstrate the existence of a distinguishably stubby-billed 
form upon that island, as is suggested by the few skins at hand. 

It will be seen that from a minimum of bill size upon the 
centrally located James Island, there is increase in this measure- 
ment upon all islands to the Southward. There is also such in- 
crease to the northward, in Abingdon Island birds (abingdoni ) , 
and still more so in the Bindloe Island form (rothschildi ) . So 
that variation in this species can not be traced in a linear direc- 
tion, island by island, but from a central point (James Island) 
in various directions. There is no difference that I can see between 
the bill of abingdoni , north of James Island, and that of intermedia 
of Indefatigable Island to the southward. Differences here are of 
color, abingdoni being almost or entirely destitute of the black 
phase in the adult male, and showing minor differences in streak- 
ing and ground color, as compared with intermedia Rothschildi 
takes a new course in increased heaviness of bill through thicken- 
ing of the lower mandible. 

Geospiza scandens (including four subspecies, scandens , inter- 
media, abingdoni and rothschildi) is represented in the Academy 
collection by 391 specimens*, as indicated in the accompanying 
table. 


81. Geospiza scandens scandens (Gould) 

Cactomis scandens Gould, 1837a, p. 7 (Galapagos Islands; orig. 
descr.); 1841, p. 104, pi. 42 (James Island). — Sundevall, 1871, 
p. 124. — Salvin, 1876, p. 485. — Sharpe, 1888, p. 19. 

Geospiza scandens Ridgway, 1896, p. 534; 1901, p. 509. 

Geospiza scandens scandens Rothschild & Hartert, 1899, p. 164. — 
Snodgrass & Heller, 1904, p. 336. 

Cactornis scandens Gould 

Type . — British Museum, no. 55.12.19.25; ( & ad.; Galapagos 
Islands) : “ex coll. Darwin’M 

Sharpe (1888, p. 20) lists two skins as “types of species.” The 
above is apparently Sharpe’s specimen a , and it bears a red “type 
label.” Sharpe's specimen b (Brit. Mus. no. 55.12.19.20; 9 ? ) is 
an example of Geospiza debilirostris. 


•Entered in the Academy catalogue (not segregated by subspecies ) under the 
numbers 6029, 701S-7407. 

t James Island; collected by C. Darwin; ex Zoological Society's collection. N.B.K. 
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Description. — Of medium size (wing about 70 mm.); bill 
elongate and sharp-pointed. Adult male . — Uniform black except 
that the under tail coverts are more or less broadly margined with 
white or pale buff. Adult female . — A dusky appearing bird, almost 
uniformly blackish above. Breast and flanks heavily streaked with 
blackish, the streaks on chin and throat in many specimens running 
together to form a “solid” dark area of varying size. Middle of 
belly immaculate, whitish; under tail coverts streaked with dusky. 
In the females at hand (none in very fresh plumage) the wing 
coverts are faintly edged with pale brownish or grayish. There 
is no trace of cinnamomeous in these edgings, but the absence 
of this color may be due to fading. Juvenal . — Essentially like the 
adult female, but with dusky feathers of upper parts edged with 
olivaceous, and with wing coverts edged with cinnamomeous, both 
of which features, however, may be present to some extent in 
adult females in fresh, unfaded plumage. 

Habitat. — J ames and Jervis islands. 

Represented by the following specimens. James Island: 3 males 
(black), 1 adult female; Jervis Island: 5 males (black), 3 adult 
females. Of the James Island birds, one black male (July 30) 
has the hill dusky; two males (December 19) black, with some 
streaks on the belly, and in extremely worn plumage (evidently 
on the verge of molt), have the bill light colored: the one female 
(December 19) has the bill dusky above, light colored below. It 
should be observed that the two males with light colored bills, 
though collected in the breeding season, were not breeding birds, 
as is noted in Gifford's (1919, p. 241) field observations. 

Of the fi\e black males from Jervis I*sland (two collected on 
December 18, three on December 21), four have the bill black 
or mostly black, in one it is dusky above, light colored below. 
Two adult females (December 20) have the bill dusky above, 
light colored below. According to Gifford’s (loc. cit .) field notes, 
the two black-billed males collected on December 18 were in 
breeding condition. On the other specimens there are no pertinent 
observations. 

In the combined series of the collections of the Academy and 
of Stanford University, there are 10 adult males from James Island 
and 5 from Jervis Island, all of which are in black plumage. Two 
from James Island (as noted above) have some streaks on the 
belly, but they are essentially black and not streaked as regards 
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their general plumage. In Gifford’s field notes above cited (p. 
241) he remarks: “During our sojourn on Jervis on December 
18 most of the birds seen were black males.” Evidently black 
plumage in the adult male is the common condition on James and 
Jervis islands. 

Five young birds in the Stanford University collection (April 
21, 22) are in juvenal plumage throughout. In color and mark- 
ings these are essentially like the adult female, being streaked 
below to about the same degree. The bill is mostly dusky above, 
light colored below. 

There is one specimen at hand from Jervis Island (Calif. Acad. 
Sci. no. 7376, adult female, December 21, 1905) that I keep under 
Geospiza s . scandens from sheer inability to place it elsewhere, 
but in bill measurements it lies outside the normal range of varia- 



Fig. 38. Geospiza scandens, males: a, G. s. scandens (no. 7018), 
James; b, G. s. intermedia (no. 7165), Indefatigable; c. 
aberrant individual, tentatively referred to G. s. scandens 
(no. 7376), Jervis. Natural size. 

tion of this subspecies (see fig. 38, c). It measures as follows: 
wing 67.2; tail 39.8; culmen 18.0; gonys 10.5; depth of bill at 
base 11.2: width of mandible at base 9.0; tarsus 22.5; middle toe 
with claw 19.2. The bill of this bird is heavier than in any of 
the subspecies of Geospiza scandens , though the difference in 
shape is such as not to be accurately reflected in the measurements 
here given. It is, in fact, intermediate in size and shape between 
Geospiza scandens and G . propinqua of Tower Island. This speci- 
men was collected by E. W. Gifford (field no. 1756), and Gifford’s 
field note book, under date of December 21, 1905, contains the 
following entry pertaining to it: “I obtained one Geospiza which 
seemed to be a sort of a cross between a Geospiza scandens and a 
Geospiza strenua ”. 



No* IS] 


SWARTH— AVIFAUNA OF THE GALAPAGOS ISLANDS 


193 


82 * Geospiza scandens intermedia Hidgway 

Geospiza intemedia Ridgway, 1894, p. 361, in text (Charles Island; 

orig. descr.); 1897, p. 536; 1901, p. 511. 

Geospiza scandens intermedia Rothschild & Hartert, 1899, p. 164. 
Gcosplza barnngtoni Ridgway, 1894, p. 361 (Barrington Island; 
orig. descr.). 

Geospiza fatigata Ridgway, 1896, p. 293 (Indefatigable Island; orig. 

descr.); 1897, p. 539; 1901, p. 511. 

Geospiza scandens fatigata Rothschild & Hartert, 1899, p. 164. — 
Snodgrass & Heller, 1904, p. 338. 

Cactomis scandens Sclater & Salvin, 1870, p. 323. — Salvin, 1876, p. 
485. 

Geospiza intermedia Ridgway 

Type . — United States National Museum, no. 115916; $ ad.; 
Charles Island; April 8 (1888); U. S. Fish Commission, Voyage 
of the Albatross. 

Geospiza barringtoni Ridgway 

Type. — Rothschild Museum; £ ad. ; Barrington Island; July, 1891; 
Dr. G. Baur; orig. no. 596. “Ex spirits.” 

Geospiza fatigata Ridgway 

Type. — United States National Museum, no. 116048; <3 ad.; In- 
defatigable Island; April 12 (1888); U. S. Fish Commission, 
Voyage of the Albatross. 

Description. — Essentially similar to G. scandens scandens , from 
which it differs in slightly heavier bill. Juvenal. — There is rather 
remarkable color variation among some of the young birds. Among 
juveniles from Charles Island there are some that are almost uni- 
formly black, others very pale colored, sparsely streaked on the 
breast and otherwise almost immaculately dirty whitish below. 
These variants are of the same sex and at exactly the same stage 
of existence, each in the plumage immediately following the natal 
down. 

Habitat.- — Albemarle, Duncan, Indefatigable, Charles, Barring- 
ton, and Chatham islands and adjacent islets. 

Represented by 351 specimens. These were collected on the 
several islands during the following months: Duncan, August, De- 
cember; Indefatigable, January, July, October, November; Seymour, 
July, November; Daphne, July, November; Albemarle, March, 
April, August, November; Charles, February, March, May, June, 
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October; Gardner-near- Charles, October; Champion, October; Bar- 
rington, July, October; Chatham, February, July. 

It will be noted that different islands vary in the proportion of 
black-plumaged males. It must be pointed out in this connection 
that the divisions I have made between black and streaked males 
are arbitrary to this extent, that as every intermediate degree may 
be found in some series, I have in some cases made divisions be- 
tween those mostly black, on the one hand, and those mostly 
streaked, on the other. In the Barrington Island series, for example, 
there are 18 pure black males; in the 14 remaining male birds 
the black on the lower surface is more or less interrupted by light- 
colored margins to the feathers. Every one of these birds, though, 
is distinguishable from the streaked female, so I have here listed 
them as all in the same phase. Variation in bill color, black, 
dusky, parti-colored, or pale colored, can for the most part be 
correlated with the seasons, December and January birds being 
mostly black-billed, July and August birds mostly yellowish-billed. 

There are birds in juvenal plumage from Indefatigable, col- 
lected January 12 and 18, one from Albemarle, March 15, and 
a number from Charles during May. Young males average darker 
than young females, and there is nearly as great variation among 
them as among adult males. Some males in juvenal plumage are 
distinctly blackish, far darker and more uniformly blackish than 
streaked males in later plumage stages. 

There is a young bird in the collection (as recorded by Gifford, 
1919, p. 241) that was collected at sea 20 miles south of Inde- 
fatigable, May 18, 1900, That distance from Indefatigable would 
be a much lesser distance from Charles, and the vessel at the 
time was travelling from Charles to Chatham. As far as specific 
characters go, or place of capture either, it might have come from 
either Charles, Indefatigable, or Barrington, but in any event it 
is of decided interest that a bird of this species, especially as being 
in juvenal plumage, should have been found so far from land. 

There is such close similarity between birds of this species 
upon all of the southern islands that I feel no hesitation in lump- 
ing them under the one subspecific name, intermedia . The only 
exception to this statement may lie in the bird of Chatham Island. 
This island is inadequately represented, the entire series con- 
sisting of eight specimens, but these birds and four more in the 
Rothschild collection have clearly a relatively short heavy bill, 
as compared with others. There are no black males in the 
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series, but in the four February taken adults (the two males marked 
“testes large”) the bill is black, indicative, as I believe, of the 
bird being in breeding condition. If there really proves to be 
a stubby-billed variant upon Chatham it will afford an interesting 
parallel to conditions in the Cactospiza pallida aggregation where 
Chatham Island is occupied by a heavy-billed form of this gen- 
erally long-billed species. 

There are at hand in the combined series of the Stanford Uni- 
versity and the Academy collections 65 skins from Barrington 
Island, quite sufficient for a basis of judgment upon Geospiza 
barringloni Ridgway (1894, p. 361). I can see no tangible fea- 
tures for distinguishing this form. In extensive series from any 
one island there are a few surprising variants in size and shape 
of the bill, and the name barringtoni was based upon an unusual 
bird of this sort. 

83. Geospiza scandens abingdoni (Sclater & Salvin) 

Cactornis abingdoni Sclater & Salvin, 1870, pp. 323, 326, fig. 6 (Abing- 
don Island; orig. deser.). — Salvin, 1876, p. 486, fig. — Sharpe, 
1888, p. 20. — Ridgway, 1890, p. 108. 

Geospiza abingdoni Ridgway, 1897, p. 540; 1901, p. 513. — Gifford, 
1919, p. 239, part. 

Geospiza scandens abingdoni Rothschild & Hartert, 1899, p. 165; 
1902, p. 398. — Snodgrass & Heller, 1904, p. 340. 

Cactornis abingdoni Sclater & Salvin 

Cotype.— British Museum, no. 85.12.14.561 ; & ad. ; Abingdon 
Island; December 14-30, 1868; Dr. A. Habel. 

Cotype . — British Museum, no. 75.4.2.62 ; <$ ad. ; Abingdon Island; 
December 14, 1868; Dr. A. Habel. 

No. 85.12.14.561 now bears a red “type label”. 

Description. — Essentially similar to G . scandens scandens , from 
which it differs in slightly heavier bill. Differs from scandens , 
intermedia , and rothschildi in that the adult male rarely assumes 
the entirely black plumage. Adult male. — Usually dull black, 
“solidly” so on head, neck, upper breast and back. Black feathers 
of lower breast and sides narrowly edged with whitish, producing 
a streaked effect. A restricted mid-ventral area unmarked. Under 
tail coverts narrowly streaked with dusky centrally. Wing coverts 
narrowly edged with rusty. Adult female . — Indistinguishable from 
the male just described. Juvenal. — Birds in juvenal plumage are 
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in general appearance just like the adults, being dark colored 
and notably black-headed. Coloration is almost uniform, there 
being scarcely a trace of ventral streaking. Variant . — One adult 
female in the series is appreciably paler colored than the others, 
with a much more extensive unmarked area below. 

Habitat. — Abingdon Island. 

Represented by the following specimens: adult male, 5, adult 
female, 8, juvenal female, 1. They were collected on the three 
days, September 20-22. In one male and four females the bill 
is mostly dusky, in the others it is dusky above and light colored 
below, in varying degrees. 

The black phase of plumage seems to be very rare in this form. 
Caclornis abingdoni (Sclater & Salvin, 1870, p. 326) was described 



Fig. 39. Geospiza scandens: a, G. s. abing- 
doni (no. 7225, male), Abingdon; b, G. 
s. rothschildi (no. 5122, female, coll. 

Stanford Univ., type), Bindloe. Natural 
size. 

from two specimens, neither of which was black; the five adult 
males in the Academy series are all streaked; Snodgrass & Heller 
(1904, p. 340) secured only “immature” specimens upon Abing- 
don; and Rothschild & Hartert (1899, p. 165) had “no perfectly 
adult males”. In a later publication Rothschild & Hartert (1902, 
p. 398) speak of “one fully adult male” (which I have seen), the 
only evidence known to me of the occurrence of this phase upon 
Abingdon. In apparently mature male birds the head and upper 
breast are dull black, the rest of the lower parts more or less 
streaked. The streaked feathers are dusky at the center, and 
margined more or less broadly with buffy or dark grayish, the 
marginal area increasing toward the posterior end of the body. 
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The sexes are essentially alike, some females having as much black 
on head and breast as any of the males, though on the average 
females are more extensively streaked. 

The inclusion in the Academy series of a bird in juvenal plu- 
mage collected on September 22 seems rather extraordinary. From 
published data at hand (see Gifford, 1919, p. 239) and from other 
evidence it would appear that the breeding season ordinarily begins 
in December. 

Associated with the scarcity of the entirely black phase is the 
apparently contradictory character of generally darker coloration 
in the streaked phase in abingdoni, as compared with scandens 
and intermedia . The dully black-headed coloration that is the usual 
thing in abingdoni is of rare occurrence in scandens and intermedia , 
where the ventral streaking usually extends forward over breast 
and throat. In abingdoni the ground color forming the background 
to the streaking upon the body is buffy, whereas in scandens and 
intermedia it is more grayish. 

84. Geospiza scandens rothschildi Heller & Snodgrass 

Geospiza scandens rothschildi Heller & Snodgrass, 1901, p. 75 (Bind- 
loe Island; orig. descr.), — Snodgrass & Heller, 1904, p. 341. 
Geospiza rothschildi Ridgway, 1901, p. 673. 

Geospiza scandene abingdoni Rothschild & Hartert, 1899, p. 165, part; 
1902, p. 398, part. 

Geospiza scandens rothschildi Heller & Snodgrass 

Type. — Upland Stanford Junior University, no. 5122: 9 im.; 
Bindloe Island: June 21, 1899; R. E. Snodgrass and E. Heller 
(Hopkins-Stanford Galapagos expedition); orig. no. 152. 

Description. — Differs from scandens , intermedia . and abingdoni , 
in its slightly heavier bill, with especially heavier lower mandible. 
Adult male. — Uniform black except that the under tail coverts 
are more or less broadly margined with whitish or pale buffy. 
Adult female and male in streaked plumage exactly like corre- 
sponding stages in G. s. abingdoni. 

Habitat. — Bindloe Island. 

Represented by nine specimens, four adult (entirely black) 
males, and five adult females, collected on September 17. There 
are also at hand the series of seven specimens (including the type) 
upon which Heller & Snodgrass based the form rothschildi . Of 
the Academy series, three of the black-plumaged males have the 
bill mostly black with a small light colored spot on the lower 
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mandible, the fourth black male has the lower mandible mostly 
light colored, and the five females have the upper mandible mostly 
dusky, the lower mostly light colored. Of the Stanford Univer- 
sity series (collected June 20, 21, 1899) the bills are all mostly 
light colored, with some dusky on the upper mandible. The Stan- 
ford University series were described as immature birds, and so 
presumably they are. They are not in the juvenal plumage but 
are severally either undergoing or have just undergone the post- 
juvenal molt. 

The differences between rothschildi and abingdoni are slight, 
but rothschildi certainly has a slightly heavier bill than abingdoni , 
as claimed by Snodgrass & Heller, a difference that is more appar- 
ent upon comparison of specimens than by comparison of measure- 
ments. It is an interesting feature of this difference that the in- 
creased thickness in rothschildi lies entirely in the lower mandible, 
and this gives a distinctive character to the shape of the entire 
bill that is out of proportion to the small increase in size. The 
apparently common occurrence of black males upon Bindloe Island 
is a feature that should be given some weight in any comparison 
with abingdoni , in which that plumage phase is exceedingly rare. 

Cactohnis assimilis Gould 

Cotype, — British Museum, no. 55.12.19.15; ($?) ; Galapagos 
Islands; received from Zoological Society of London. 

Cotype, — British Museum, no. 37.2.21.415; ( 9 ?) ; Galapagos 
Islands; received from Burnett and Fitzroy.* 

The proper application of the name Cactornis assimilis Gould 
(1837, p. 7) is apparently indeterminable. The type is in the 
British Museum and there is a second specimen, received from 
Burnett and Fitzroy, that is practically a duplicate, neither with 
exact data. These birds are of the scandens group; they have 
heavy bills and look very like females of rothschildi of Bindloe 
Island. As, however, the “Beagle” collections are not known to 
have included any specimens from Bindloe, though it was appar- 
ently visited by a party detached from the ship, I do not care 
to substitute the name assimilis for rothschildi. Neither can the 
specimens be matched in series from any other island. Hence, 
although assimilis is not a synonym of scandens and has priority 
over all other names in the scandens group, it is not possible to 
use it for any of the forms since described. 

•Both bird* In female plumage but *ex not indicated on label*. From some 
other source Mr. Kinnear give* data of no. 87.2.21.416 as: “male ; James Island.'* 
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85. Geo&piza conirostris conirostris Ridgway 

Geospiza conirostri s Ridgway, 1890, p. 106, fig. 2 (Hood Island; orig. 

descr.); 1897, p. 516; 1901, p. 498. — Gifford, 1919, p. 225, part 
Geospiza conirostri s conirostris Rothschild & Hartert, 1899, p. 158; 

1902, p. 389. — Snodgrass & Heller, 1904, p. 344. 

Geospiza media Ridgway, 1890, p. 107 (Hood Island; orig. descr.); 
1897, p. 517. 
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Fig. 40. Map showing distribution of subspecies of Geo- 
spiza contrast ris. Symbols indicate islands where recorded. 
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Geospiza conirostris Ridgway 

Type . — United States National Museum, no. 116070; $ ad.; Hood 
Island; April 7, 1888; U. S. S. Albatross. 

Geospiza media Ridgway 

Type . — United States National Museum, no. 1 16072; ( 6 ad.) ; 
Hood Island; April 7, 1888; U. S. S. Albatross. 

Description.— Of large size (wing 74-84 mm.) and with very 
heavy bill (about as deep as in magnirostris but relatively longer 
and much compressed laterally). Adult male . — Uniform black except 
that the under tail coverts are more or less broadly margined with 
whitish. Adult female .— Dull black, solidly so on head, neck, 
breast and back, and occasionally over most of belly. Usually 
with feathers of belly and sides broadly black centrally, narrowly 



Fig. 41. Geospiza conirostris conirostris, males: 
a (no. 5007), Hood; b (no. 4990), Gardner- 
near-Hood. Natural size. 

edged with whitish, producing a streaked effect. Under tail coverts 
mostly whitish, with a narrow central streak of dusky. Remiges 
and rectrices uniform black; wing coverts narrowly edged with 
rusty. Streaked male . — Exactly like adult female. Rump some- 
times grayish or olivaceous, and belly rarely rather extensively 
whitish, to a variable degree. Juvenal . — Closely similar to adult 
female and streaked male, being dull black, obscurely streaked 
below, feathers of dorsum sometimes faintly edged with olivaceous, 
and wing coverts w ith rusty. 
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Habitat. — Hood and Gardner-near-Hood islands. 

There are at hand 184 skins in the Academy collection (nos. 
4989-5095, 5097, 5098, 6689-6759, 6864-6867) and 29 from the 
Stanford University collection, taken upon Hood Island and upon 
Gardner-near-Hood (see table, p. 206). They were collected on 
the following dates. Hood: January 31, February 1-5, May 13-19, 
June 23-28, July 2, September 25-27, October 2. Gardner-near- 
Hood: February 3, May 17, June 27, September 28-30. 
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Fig. 42. Length of culmen in male specimens of Geospiza 
conirostris: 59 from Hood Island, 68 from Gardner-near- 
Hood. Each symbol represents a specimen. Numerals at 
left of diagram indicate number of specimens; numerals 
at bottom, length of culmen in millimeters. 

Color of bill varies as follows. Black males: January, black: 
February, mostly black, some with lower mandible partly pale 
colored; May, black: June, pale colored below, with blotches of 
dusky above: September, mostly as in June, several entirely black: 
October, of five specimens three have the bill black, two mostly 
black. Streaked males: February, of nine birds, the bill is black 
in one, and dusky above, mostly pale colored below, in eight: 
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June to October, mostly pale colored below, blotched above. 
Females: February, mostly black or dusky, a few parti-colored 
below; May, black; June to September, mostly pale colored below, 
blotched above. In no case is the bill entirely pale colored; even 
birds in juvenal plumage have the upper mandible blotched with 
dusky. 

The great variability in bill structure that is shown in this form 
has been commented upon by others (see Ridgway, 1897 , p. 518 ; 
Snodgrass & Heller, 1904, p. 342), and it is well borne out in 
the Academy series. It is a striking fact, though, that in our two 
almost equally large series from Hood Island and from Gardner- 
near-Hood, respectively, large billed birds should predominate, 
and to a noticeable degree, in the series from Hood, small billed 
ones in the series from Gardner. The latter, a tiny islet, is so 
slightly removed from the larger Hood Island that it is hard to 
believe that these size differences have real genetic significance. 
Gifford (1919, p. 226) remarks that “finches were seen flying 
between Hood and Gardner quite often and doubtless some be- 
longed to this species,” corroborative of the idea that the birds 
can not be segregated upon either island. The fact remains, how- 
ever, that there is an appreciable difference in bill size in the two 
lots. The accompanying diagram (p. 203) illustrates the point. 

86. Geospiza conirostris propinqua Ridgwav 

Geospiza propinqua Ridgway, 1894, p. 861 (Tow r er Island; orig. 
descr.); 1897, p. 543; 1901, p. 499.— Hartert, 1919, p. 152 (par- 
ticulars of type specimen, in Rothschild Museum). 

Geospiza conirostris proyrinqua Rothschild & Hartert, 1899, p. 159; 

1902, p. 390. — Snodgrass & Heller, 1904, p. 343. 

Geospiza conirostris Gifford, 1919, p. 225, part. 

Geospiza propinqua Ridgway 

Type . — Rothschild Museum :( 6 ad. ) ; Tower Island: September 
2. 1891: Dr. G. Baur: orig. no. 597; “from spirits.'’ 

Description. — Generally similar to G. conirostris but slightly 
smaller and with slightly smaller and narrower bill. Adult male. 
— Uniform black except that the under tail coverts are more or 
less broadly margined with whitish. Adult female. — Light phase, 
essentially similar to female magnirostris; dark phase, essentially 
similar to lighter colored females of conirostris. Of eight females 
at hand, five are light colored and three are dark. 
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Habitat. — Tower Island (and Culpepper Island?). 

The Academy series includes eight specimens from Tower (nos. 
4987, 4988, 6682-6687), Stanford University collection, nine. The 
Academy series was collected September Id, the Stanford Univer- 
sity series on June 22 and 23. In the September birds, two (a 
black male and an adult female ) have the bill dusky, in the others 
it is mostly pale colored, above and below. In the June speci- 
mens the bill in every case is mottled, more or less dusky above, 
pale colored below. 

This form, judging from the relatively small series available, 
is again distinguished by variability in bill structure. It was 
described as a slender-billed form and most of our series bear 
out this character, but in some of our birds and in nearly all of 
the Stanford l T ni versify series the bill is short and heavy. Snod- 



Fig. 43. Geospiza conirostris propinqua, males: 
a (no. 5281, coll. Stanford Univ.), b (no. 
4987), both from Tower. Natural size. 


grass & Heller (1904. p. 344) comment upon intergradation shown 
toward the heavy-billed G. scandens rothschildi. and the re- 
semblance is strikingly apparent in the one black male of propinqua 
in the Academy series, but it is not .suggested by most of the birds 
in the Stanford University series, which are decidedly heavy-billed. 

Our series includes five females and two streaked males from 
Tower Island and these do not show the melanism that is so con- 
spicuous in the corresponding plumages of conirostris. With one 
exception they are no darker than is the case in the streaked plu- 
mage of G. magnirostris . 

Just as variability in bill structure seems indicative of inter- 
gradation toward the scandens group, so the variability in color 
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in the female plumages (some dark some streaked) seems to show 
intergradation toward the magnirostris group. Propinqua is not 
a satisfactory subspecies from the cataloger’s standpoint, as it 
appears to represent a focus from which lines of resemblance can 
be drawn toward the extremes of conirostris , magnirostris and 
scandens . It is an unstable form. 

There are two specimens at hand from Culpepper Island that 
I feel obliged to refer to propinqua . A black male in the Stan- 
ford University collection has been commented upon by Snod- 
grass & Heller Hoc. cit.). A female (no. 6688) was collected 
on Culpepper by the Academy expedition, on September 25. This 
hird is somewhat beyond the maximum of conirostris and pro - 
pinqua in length of wing and tail; the bill is larger than in pro - 
pinqua. but can be closely matched in specimens of conirostris 
from Hood Island. As in Tower Island propinqua, it is not par- 
ticularly dark colored, but with relatively narrow streaks below 
upon a predominantly pale colored ground. For examples of 
propinqua from Tower Island to stray as far as Culpepper, or 
to be permanently resident there, does not seem reasonable, and 
records of such occurrence should rest upon unequivocally typical 
specimens. This can not be said of either of the Culpepper 
examples of propinqua at hand, but at the same time they can 
not be even as satisfactorily referred to any other form. 


Specimens of the Geospiza conirostris group in the Academy Cojj.ection and 
(figures in parentheses) in the Stanford University Collection 
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Genus Platyspiza Ridgway 

Platyspiza Ridgway, Proc. U. S. Nat. Mus., XIX, no. 1116, March 
15, 1897, p. 545. (Type Camarhynchus variegatus Sclater & 
Salvin, = C. crassirostHs Gould.) 

Large finch-like Geospizidas (wing 80-88 mm.) ; coloration, high- 
plumaged male usually with head and breast black, sometimes 
almost entirely black; female and young streaked; bill short, deep 
and broad, ctilmen strongly convex, gonys straight; tarsus rela- 
tively long, ratio of “middle toe with claw” to tarsus about 8 : 10. 
(For structural details see Ridgway, 1901, p. 473.) 

Platyspiza was proposed by Ridgway ( loc . cit.) as a subgenus 
under Camarhynchus and used by him later (1901, p. 473) as a 
genus. Rothschild & Hartert (1899, p. 152) object to the use of 
the name either as a genus or subgenus, and Snodgrass & Heller, 
willing to use the name in a subgeneric sense, place crassirostris 
in the genus Geos pi za. I agree with Ridgway in the conviction 
that this species is sufficiently distinct both from Geospiza and 
Camarhynchus to be placed in another genus. The bill is peculiar, 
presenting in its shortness, breadth and depth, its strongly convex 
culmen, and its straight gonys, a combination of characters that 
is peculiar to this one species. There are other peculiarities of 
structure and distribution pointing toward the taxonomic isolation 
of this form. 


87. Platyspiza crassirostris (Gould ) 

Camarhynchus crassirostris Gould, 1837a, p. 6 (Galapagos Islands; 
orig. descr.) ; 1841, p. 103, pi. 41 (Charles Island). — Salvin, 
1876, p. 489. — Sharpe, 1888, p. 16. — Ridgway, 1890, p. 110; 
1897, p. 551. 

Geospiza crassirostris Rothschild & Hartert, 1899, p. 166. — Snod- 
grass & Heller, 1904, p. 291. 

Camarhynchus variegatus Sclater & Salvin, 1870, pp. 323, 324 
(Abingdon and Bindloe islands; orig. descr.). — Salvin, 1876, 
p. 489, pi. 85, text fig. — Sharpe, 1888, p. 15. — Ridgway, 1897, 
p. 548. 

Platyspiza crassirostris Ridgway, 1901, p. 474. — Gifford, 1919, p. 
243. 

Camarhynchus variegatus Sclater & Salvin 

Cotype . — British Museum, no. 85.12.14.542; S ad. ; Abingdon 

Island; December 26-30, 1868; Dr. A. Habel. 

Cotype . — British Museum, no. 85.12.14.543: & ini.; Abingdon 

Island; December 18, 1868; Dr. A. Habel. 
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Cotype . — British Museum, no. 85.12,14.541; 9 ; Abingdon Island; 
(no date) ; Dr. A. Habel. 

Cotype . — British Museum, no. 75.4.2.34; S ad. ; Abingdon Island; 
December 26-30, 1868; Dr. A. Habel. 

Cotype . — British Museum, no. 75.4.2.33; 9 ; Abingdon Island; 
(no date) ; Dr. A. Habel. 

Cotype . — British Museum, no. 75.4.2.35; 9; Bindloe Island; 
November 4, 1868, Dr. A. Habel. 

Cotype . — British Museum, no. 85.12.14.544; 9 ; Bindloe Island; 
November 4, 1868, Dr. A. Habel. 

Described from 16 specimens from Bindloe and Abingdon islands 
(no type indicated), of which 7 are extant in the British Museum. 
No. 85.12.14.542 now bears a British Museum red “type label.”* 

The bird listed by Sharpe (1888, p. 16) as the type of Camarhyn - 
chus crassirostris is, perhaps, an aberrant C. psittaculaA' Gould’s 
description and plate were from a female or immature male of 
crassirostris , a specimen that apparently has since disappeared. 
The skin of psittacula above-mentioned is a male with some black 
about the head. There is no reason apparent for attaching it to 
Gould’s descripthe matter, and, in fact, despite Sharpe’s state- 
ment, it does not now bear a red “type label”. 

Description. — Among the largest of the Geospizidae (wing about 
85 min.). “Bill short, deep, and broad, w r ith culmen strongly con- 
vex, but gonys straight, the latter decidedly shorter than basal 
width of mandible; maxillary tomium strongly angulated or de- 
flexed basally; mandibular tomium with its decided subbasal angle 
obviously toothed” (Ridgway, 1901, p. 473). 

Adult male .- -Head, neck, breast, back, sides, wings, and tail, 
black, as in Geospiza. An irregularly defined triangular area on 
the lower belly white, from a median point on the breast broaden- 
ing posteriorly; under tail coverts white. Feathers of flanks black 
centrally and whitish edged, producing a streaked effect. The 
extremely dark plumage just described is apparently not frequently 
attained, though I find it represented in series from different islands. 
More common is the state described as the adult male by Ridg- 
way (1901, p. 474), in which the head and breast are more or 
less extensively black or dusky, rather sharply defined against the 
olivaceous back, streaked sides, and whitish belly. Adult female . 


* Boca use it was figured. N.B.K. 
t Collected by Fitaroy on James Island. N.B.K. 
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— A brownish appearing bird. Above olive brown, feathers on 
top of head and back with dark centers, producing a mottled effect; 
rump somewhat brighter olive and unstreaked. Remiges and 
rectrices brownish or dusky, narrowly edged with pale brown or 
olivaceous. Wing coverts edged with pale brown, producing ill- 
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Fig. 44. Map showing distribution of Platyspiza, crassi- 
rostris. Symbols indicate islands where recorded. 

defined bars across the wing. Under parts whitish or pale creamy 
yellow, heavily streaked with brownish over breast and sides. 
Center of belly and under tail coverts immaculate. Streaked 
male . — Essentially similar to the adult female. In this plumage 
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every degree of variation is shown, from specimens indistinguish- 
able from the female, through others showing a progressively in- 
creasing amount of black upon the head and throat, and thus 
grading into the black breast and the almost totally black (pre- 
sumably “perfect plumaged”) males. Juvenal (sexes alike). — 
Essentially like the adult female, though with feathers on back 
and wings perhaps more broadly margined with brownish, and 
in some cases with streakings on breast and throat tending to 
coalesce, giving a dusky-headed appearance. In some cases the 
ventral streakings are almost absent. 

Recorded from the following islands: Abingdon, Bindloe, Albe- 
marle, Narborough, James, Jervis, Duncan, Indefatigable, Chatham, 



Fig. 45. Platyspiza crassirostris, male (no. 

8401), Charles. Natural size. 

and Charles. Found in fair abundance upon all of those islands 
by the Academy expedition (Gifford, 1919, p. 243). A total of 
246 specimens was collected (nos. 8399-864!). 

The adult male of this species is described by Ridgwav (1901, 
p. 471) as ha\ing the black confined more or less to the head, 
neck, and upper (best, the back being brownish olive, the belly 
mostly whitish or yellowish. Our series shows that the extent of 
the black is extremely variable, the darkest colored males having 
the upper parts, wings and tail, almost uniformly sooty black, w f hile 
below the black invades all but the center of the lower abdomen, 
and the lower tail coverts. Two of the three adult males from 
Charles are colored thus, as are others from James, and some, 
slightly less intensely black, from Indefatigable and Albemarle. 
Four adult males collected on James Island in August have light 
colored bills, while all but one of the adult males that w r ere taken 
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there in December and January (the breeding season) have the 
bill black or dusky. In general, birds a year or more old taken 
from December to June have the bill dark colored or black, while 
those taken from July to November have it mostly lighter colored. 

Male and female in juvenal plumage are alike, in a streaked 
plumage similar to that of the adult female. Following the post- 
juvenal molt the male bird on some of the islands, but apparently 
not on all, is streaked, and is generally similar to the adult female, 
and it breeds in this plumage. The fully mature male may or 
may not be black-headed, often almost entirely black, but this 
black-headed plumage is not a sharply defined stage, definitely 
following a certain molt. Long series of males from any one 
island show a number of intermediate steps, leading by degrees 
from the streaked to the mostly black plumage. Whether these 
steps are passed, year by year, by all alike, or whether individuals 
vary in the amount of black that is ever attained, are unsolved 
problems. 

The question enters here of there being subspecific difference 
in this regard between forms on some of the islands. Thus, in 
the series of nineteen males from James Island there is consider- 
able variation between the least black and the most extensively 
black specimens, but even the least black is sharply differentiated 
from the streaked female. Although it can not be doubted that 
some of the duller colored birds from James Island are of the 
same age as streaked males from other islands, they have all 
assumed a noticeably black plumage. On the other hand, of the 
twenty males from Chatham, only two are black-headed in any 
degree, and those only as much so as the duller of the James Island 
birds. The scarcity of black-headed birds upon Chatham is com- 
mented upon by Gifford (1919, p. 246). From Charles Island, 
too, we have only three black-headed males, but two of these aie 
among the most extensively black-marked of any of the entire 
series. 

There are other features that may prove to be of taxonomic 
significance, such as the relative grayness or green-ness of the 
olivaceous-backed males on different islands, and the breadth of 
streaking below on females and immatures, but individual varia- 
tion in series from any one island is too great to justify one in 
claiming even a tendency in such particulars to exist at any specified 
locality. There is one molt a year, extending, in different indi- 
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victuals, through March, April, and May, occasionally into June. 
Birds in juvenal plumage were collected during March, April, and 
May. The plumage is affected noticeably by wear and fading, 
so that for close comparison it is essential to have birds taken at 
the same season upon different islands. Our series, large as it is, 
does not contain birds from all of the islands that are exactly 
comparable, seasonally, and allowance must accordingly be made 
in any conclusions that are drawn. Measurements do not disclose 
any size differences of taxonomic value. 


Specimens of Platyspiza crassirosti'is in the Academy Collection 
AND (FIGURES IN PARENTHESES) IN THE STANFORD 

University Collection 
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Genus Camarhynchus Gould 

Camarhynchus Gould, Proc. Zool. Soc. London, part V, 1837a, p. 6. 
(Type, Camarhynchus psittacula Gould.) 

Small and medium sized finch-like Geospizidae (wing 58-75 mm.) ; 
coloration, higli plumaged males usually with head and breast 
black (two species with no black markings), female and young 
streaked below or nearly immaculate below; one species with chest- 
nut on throat; bill usually short and stout, laterally compressed, 
culmen convex (usually strongly so), gonys slightly to strongly 
convex; tarsus relatively long, ratio of “middle toe with claw” to 
tarsus about 8 : 10. 

88. Camarhynchus psittacula Gould 

Camarhynchus psittacula Gould, 1837a, p. 6 (Galapagos Islands; 
orig. descr.). 

Camarhynchus psittaculus Gould, 1841, p. 103, pi. 40 (James Island). 
— Sclater & Salvin, 1870, p. 323 (Indefatigable). — Salvin, 1876, 
p. 488. — Sharpe, 1888, p. 16. — Ridgway, 1890, p. 109; 1897, p. 
652; 1901, p. 477.— Gifford, 1919, p. 246. 

Geospiza psittacula psittacula Rothschild & Hartert, 1899, p. 167; 

1902, p. 400. — Snodgrass & Heller, 1904, p. 290. 

Camarhynchus toumsendi Ridgway, 1890, p. 110, fig. 5 (Charles 
Island; orig. descr.). 

Geospiza psittacula tuumsendi Rothschild & Hartert, 1899, p. 167. — 
Snodgrass & Heller, 1904, p. 291. 

Camarhynchus rostratus Ridgway, 1894, p. 363 (James Island; orig. 
descr.). 

Camarhynchus compressirostris Ridgway, 1896, p. 294 (Jervis Island; 
orig. descr.); 1897, p. 558; 1901, p. 481. — Hartert, 1919, p. 153 
(particulars of type specimen, in Rothschild Museum). 

Camarhynchus psittacula Gould 

Cotype . — British Museum, no. 55.12.19.22; [ 9 ? : Galapagos 
Islands) ; “ex coll, Darwin.” 

Cotype . — British Museum, no. 55.12.19.12; ( 9 ? ; Galapagos 
Islands) ; “ex coll. Darwin.” 

No. 55.12.19.22 bears a red “type label.” 

Camarhynchus townsendi Ridgway 

Type, — United States National Museum, no. 115915; 3 (in female 
plumage) ; Charles Island; April 8 (1888) ; U. S. Fish Commission, 
Voyage of the Albatross, 1887-88. 

Camarhynchus rostratus Ridgway 

Type . — United States National Museum, no. 116006; 3 ad.; James 
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Island; April 11 (1888); U. S. Fish Commission, Voyage of the 
Albatross, 1887-88. 

Camarhynciius compressirostris Ridgway 

Type . — Rothschild Museum; $ ad. ; Jervis Island; August 8, 1891; 
Dr. G. Baur; orig. no. 471. 

Description. — Largest of the genus Camarhynchus (wing about 
70 nun.). Culmen sharply deeurved (parrot-like) and gonys 
markedly convex, up-curved. “Bill short and stout, its depth at 
base much exceeding distance from nostril to tip of maxilla, and 
width at base usually decidedly greater than length of gonys, never 
decidedly less” (Ridgway, 1901, p. 477). Adult male. — Head, neck 
and chest black; feathers of dorsum black, narrowly edged with 
greenish olivaceous; black area below extending farther back on 
sides than on breast, and passing into longitudinal black streaks; 
center of belly and under tail coverts white; flanks grayish olive; 
remiges, wing coverts, and rectrices black, narrowly edged with 
olivaceous. The specimen described is one of several representing 
the darkest extreme in the series. In another stage the black 
head is more sharply defined against a grayish dorsum, and there 
are others showing progressive diminution of the black area on 
head and breast, grading into a plumage that is closely similar 
to the adult female, though always with some black on face and 
throat. There is great variation, out of proportion to the number 
of adult males in the series. Adult female . — In general appear- 
ance gray-brown above, whitish below. On upper paits, grayish 
on pileum, more brownish on dorsum, passing into olivaceous 
brown on rump. Feathers of pileum dusky-streaked centrally, 
feathers of dorsum dark centered. A poorly defined whitish super- 
ciliary line and whitish area about eye. Dark color of upper parts 
extending to ear coverts and sides of neck, where blending into 
the whitish ventral surface. Flanks and belly faintly tinged with 
buffy or yellow. Rectrices and remiges dusky, narrowly edged 
with olivaceous; greater and median wing coverts broadly edged 
with grayish or whitish. Variants among females are practically 
immaculate below 7 , are tinged more or less strongly with yellow 
over the whole lower area, have faintly indicated nebulous streaks 
on breast and sides, or have ventral streaks distinct and sharply 
defined. Juvenal . — Not represented in our series. 

Habitat. — James, Jervis, Seymour, Indefatigable, Duncan, Bar- 
rington, and Charles. 
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The Academy series consists of 34 specimens (nos. 8342, 8360, 
8362, 8363, 8366, 8370-8398). Of the James Island birds, six 
were collected in December, five in January, and two in August. 
Nine males taken during December and January vary from an 
extremely black condition, involving head, breast, flanks and even 



Fig. 46. Map showing distribution of Camnrhynchus psiita- 
cul(L Symbols indicate islands where recorded. 

the back, through various intermediate stages to a condition where 
there are only small patches of black on head and throat. A male 
collected in August lies about midway between the extremes. Decem- 
ber and January birds, both sexes, have the bill black, with the 
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exception of one (no. 8382), sex unknown, that is in the midst 
of the molt, and has a light colored bill. The two August speci- 
mens, male and female, respectively, have the bill light colored. 

Of the nine specimens from Charles Island, five were collected 
in October, four in May. In seven of the nine the bill is light 
colored, in two, a male taken on October 5, and a female on May 
29, it is dusky (not black). One of the two males has a good 
deal of black on forehead, throat, and upper breast; the other has 
traces of black on face and throat. Four specimens from In- 
defatigable were collected on July II, 12, 17, and November 14, 
respectively. The three July birds (including a black-headed 
male) have the bill light colored; in the November specimen, an 
adult female, it is black. Five from Duncan were collected August 
14 and 15. The two males are in the non-black female plumage. 
All have light colored bills. From Jervis there are two, both 
collected December 21, a very black male with black bill, an adult 
female with light colored bill. The one Barrington skin is an adult 
female, collected October 20. It has a light colored bill. 

Psittacula and affinis are closely similar, so much so that it 
seemed to me at first that the} should be treated as only suh- 
specificallv different. The objection to this course lies in the 
occurrence of affinis on James Island and on Seymour (hence by 
inference, on Indefatigable also), within the habitat of psittacula ; 
although affinis is apparently rare on those islands, its occurrence 
there at all debars treatment of the two forms as only subspecifically 
different. 

An added complication in this matter is found in the supposed 
Camarhynchus corn pressirostris (Ridgway, 1896, p. 291). described 
from Jervis Island. This form was baser! upon a single bird, a 
female, and has been recognized by no one except the describer. 
We have two birds of the psUtacula type from Jervis Island, male 
and female, respectively, collected December 21 (nos. 8373, 8387). 
The male (black headed) is indistinguishable from James Island 
psUtacula. The female is a smaller bird with a much smaller bill, 
but falls within the range of variation that is found on other islands. 
There is no ground here for the recognition of the form compressi- 
rostris and I am unable to supply any evidence upholding the 
existence of that species. Birds from Duncan Island are inter- 
mediate between psUtacula and affinis. 

Birds from Charles Island are distinctly gray colored and small 
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billed, enough so, so far as our small series (nine birds) goes, 
to justify the use of a separate name. Ridgway (1890, p. 110) 
based his Camarhynchus townsendi upon two specimens from 
Charles Island that exhibited the same sort of variation. My rea- 
son for not treating the Charles Island form under a distinct name, 
as a subspecies, Camarhynchus psiltacula townsendi , is to be found 
in the parallel variation that occurs in C. parvulus . There, again, 
there are extremes of color, grayish and greenish, distinguishing 
series from different islands, but in the one really extensive series 
(which happens to be from Charles Island) both types of color 
are represented. It seems a fair assumption that a larger series 
of psittacula from Charles might show a similar range of variation. 



Fig. 47. a, Camarhynchus habeli (no. 8279), Bindloe; 
b, Camarhynchus psittacula (no. 8370), James; c, 
Camarhynchus affinis (no. 8333), Albemarle; male 
birds. Natural size. 

89. Camarhynchus habeli Sclater & Salvin 

Camarhynchus habeli Sclater & Salvin, 1870, pp. 323, 325 (orig. 
descr.; Abingdon and Bindloe islands). — Salvin, 1876, p. 490, 
fig, — Sharpe, 1888, p, 17. — Ridgway, 1890, p. 110; 1897, p. 555; 
1901, p. 480.— Gifford, 1919, p. 247. 

Geospua habeli Rothschild & Hartert, 1899, p. 168; 1902, p. 401. — 
Snodgrass & Heller, 1904, p. 288. 

Camarhynchus bindtoei Ridgway, 1896, p. 294 (orig. descr.; Bindloe 
Id.); 1897. p. 556. — Hartert, 3919, p. 153 (particulars of type 
specimen, in Rothschild Museum). 

Camarhynchus habeli Sclater & Salvin 

Cotype . — British Museum, no. 75.4.2.36; <3 ad.: Abingdon Island; 

December 14-30. 1868: Dr. A. Habel. 

Cotype . — British Museum, no. 75.4.2.37:9; Abingdon Island: 

December 16-30. 1868: Dr. A. Habel. 
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Cotype . — British Museum, no. 85.12.14.546; ( £ ) ; Abingdon 
Island; December 14-30, 1868; Dr. A. Habel. 

Cotype . — British Museum, no. 85.12.14.547; sex?; Abingdon 
Island; December 16, 1868; Dr. A. Habel. 

Cotype. — British Museum, no. 85.12.14.548; ( & ) ; Bindloe Island; 
November 12, 1868; Dr. A. Habel. 

No. 85.12.14.548 now bears a red “type label.” 

Camarhynciius bindloei Ridgway 

Type. — Rothschild Museum ;£ ad.; Bindloe Island; September, 
1891; Dr. G. Baur; orig. no. 696. 

Camarhynchus habeli Sclater & Salvin was described from seven 
specimens, three from Bindloe and four from Abingdon, no type 
indicated. Sharpe (1888, p. 17) lists five skins as in the British 
Museum, one from Bindloe and four from Abingdon, which are 
still there. He indicated specimens “a” and “b”, from Abingdon, 
as the types, and although there is no way of telling which skins 
those were, his statement fixes the type locality as Abingdon. This 
is confirmed by Ridgway. in naming the Bindloe bird. At present 
the one Bindloe skin has been mistakenly segregated, with a red 
label, as the “type” of habeli. 

Description. — Differs from C . psittacula onh in differently 
shaped, less sharply decurved, bill. “The culinen longer and gonys 
at same time shorter, the gonydeal angle more pronounced” (Ridg- 
way, 1901, p. 480). In color and markings there are no differences 
between habeli and psittacula. In our habeli series, however, there 
are numerous adult males in plumage indistinguishable from the 
female, a condition that is not found in our psittacula series. 
Juvenal. — Not represented in our series. 

Habitat. — Abingdon and Bindloe islands. 

There are at hand twenty-four specimens from Abingdon, twenty- 
five from Bindloe (nos. 8278-8326). Those from Abingdon were 
collected September 18 to 22, those from Bindloe on September 
17 and 18. Of the Abingdon birds, three females have the bill 
black; in the other twenty-one specimens it is light colored. Of 
the Bindloe birds, seven males (all the black-headed ones) and two 
females ha\e the bill black, in one male and three females it is 
dusky, in seven males and five females it is light colored. 

Ridgway (1896, p. 294) described Camarhynchus bindloei from 
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Bindloe Island, differing from habeli, of Abingdon, in being “rather 
larger, with decidedly larger bill, the latter with culmen much less 
compressed.” Bindloei has not been recognized by others, and 
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Ridgway, himself (1901, p. 4-80) reduced it to a synonym of habeli. 

I can not, myself, see the structural differences described, nor are 
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there any differences of color and pattern, in comparable plumages, 
between birds from the two islands. There is, however, a notable 
difference in the manner of occurrence of black-headed males. 
From Abingdon, not one of our series has a black head, from 
Bindloe, seven out of fifteen are thus marked. This can not be 
taken as a fortuitous circumstance, but is, I believe, an indication 
of conditions as they actually are upon the two islands. Gifford 
(1919, p. 247), in his published field notes upon this collection, 
states “I noticed but one black-headed one on Abingdon”. Snod- 
grass & Heller (1904, p. 289) say: “Immature birds common on 
Abingdon, but adults rare, only two having been seen.” Condi- 
tions in this regard are thus parallel to what occurs in other species 
upon Abingdon Island. 

90. Camarhynchus affinis Ridgway 

Camarhynchus affinis Ridgway, 1894, p. 365 (Albemarle Island; orig. 
descr.); 1897, p. 554; 1901, p. 481 .—Gifford, 1919, p. 247.— 
Hartert, 1919, p. 153 (particulars of type specimen, in Roths- 
child Museum). 

Geospiza affinis Rothschild & Hartert, 1899, p. 168. — Snodgrass & 
Heller, 1904, p. 289. 

Geospiza psittacula affinis Rothschild & Hartert, 1902, p. 401. 
Camarhynchus incertus Ridgway, 1896, p. 294 (James Island; orig. 
descr.); 1897, p. 560; 1901, p. 482. — Hartert, 1919, p. 153 (par- 
ticulars of type specimen, in Rothschild Museum), 

Geospiza inccrta Rothschild & Hartert, 1899, p. 168; 1902, p. 401. — 
Snodgrass & Heller, 1904, p. 289. 

Camarhynchus affinis Ridgway 

Type. — Rothschild Museum ;( 9 ad.) ; “Cowley Bay, E. Albemarle, 
on mountain;” August 10, 11, 1891; Dr. G. Baur; orig. no. 598. 

Camarhynchus incertus Ridgway 

Type. — Rothschild Museum; 9 ad.; James Island; August 13, 
1891; Dr. G. Baur; orig. no. 521. 

Description. — Differs from C. psittacula in smaller size and in 
smaller and less sharply decurved bill. Differs from C. habeli 
in smaller size and in smaller and slightly less elongated bill. In 
color and markings there are no differences in adult and near adult 
plumages, between the three species. I have not seen the ju venal 
plumage of psittacula and habeli. Juvenal . — Above, general 
appearance brownish; top of head almost uniformly dusky; dorsum 
olivaceous, the feathers dusky centered, producing a mottled effect; 
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rump and upper tail coverts more nearly uniform olivaceous; a 
poorly defined yellowish area above the eye; cheeks and ear coverts 
olivaceous, flecked with dusky; below, ground color whitish, tinged 
with yellowish or buffy, nearly immaculate on throat and entirely 
unmarked on mid-belly and under tail coverts, otherwise heavily 
marked with broad, dusky, longitudinal streaks; rectrices and 
remiges dusky, narrowly edged with olivaceous; wing coverts dusky, 
broadly edged with olivaceous; bill (in dried skin) light brown; 
legs and feet blackish. 

Habitat. — Common upon Albemarle and perhaps upon Nar- 
borough; probably of only casual occurrence elsewhere, as on James 
and Seymour. 

Represented in our collection by thirty-six skins from Albemarle, 
two from James, and one from Seymour (nos. 7848, 8327-8341, 
8343-8318, 8350-8359, 8361, 8364, 8365, 8467-8469). The series 
from Albemarle includes seven adult males (only one with black 
head), nineteen adult females, five birds in juvenal plumage 
throughout, and five in process of the post -juvenal molt. 

In the juvenal plumage the bird is heavily streaked below except 
on the middle of the lower abdomen and on the lower tail coverts, 
there are obscurely indicated streaks on the dorsal surface, and 
the general coloration on head and back is darker than in the suc - 
ceeding stage. The bill is light colored. This plumage is repre- 
sented in birds collected from March 19 to April 12. In the fob 
lowing plumage most of the ventral streaking is lost and the whole 
bird is paler colored. Some indhiduals retain faintly indicated 
streaks on the upper breast, which later in the year become more 
distinct when the feathers get worn. In this plumage male and 
female are alike, grayish olive above, grayish white below, under 
parts sometimes immaculate but usually with obscure streaks on 
breast and flanks. Birds of both sexes in this plumage taken in 
March have the bill black; some collected late in March and in 
April have the bill paler colored. 

This plumage, heretofore regarded as an immature stage in the 
male, is worn at least two years by some individuals of that sex. 
possibly for an indefinite period by some. Males in this plumage 
a year old or more, taken during March and beginning the annual 
molt, show new white feathers coming in on throat and upper 
breast. 

The one high plumaged specimen in the series (sex not indi- 
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cated, but presumably a male) has the top of the head blackish 
and there are black feathers edged with whitish covering most 
of the sides of the head, throat, and upper breast. This bird, col- 
lected August 11, has the upper mandible dusky, the lower horn 
color, the whole much paler colored than in breeding birds. 

There are two specimens from James Island, male and female, 
respectively (nos. 8328, 8357), collected December 28, that pre- 
sumably represent “ Camarhynchus incertus” Ridgway (1896, p. 
294). The male has some blackish on face and throat, and they 
both exhibit the olivaceous upper parts and yellowish buff under 
parts described by Ridgway as characteristic of “incertus”, a type 
of coloration that differs from the mode of affinis, most examples 
of which are rather grayish in general tone. There are examples 
of affinis from Albemarle Island, however, which are distinctly 
yellowish below, and on this basis alone, therefore, I hesitate to 
recognize “incertus” as an established form. The same sort of 
variation is seen in parvulus, James Island examples of which are 
grayish, those from Indefatigable and Albemarle darker and more 
greenish. There is one bird from Seymour Island (no. 7848), col- 
lected November 22, that I feel obliged to refer to affinis . It is a 
male with no black on the head, and differs from the mode of affinis 
only in that the bill is a trifle smaller than the average in that form. 
It can be duplicated even in that respect, however, in selected speci- 
mens of affinis . 

91. Camarhynchus pauper Ridgway 

Camarhynchus pauper Ridgway, 1890, p. Ill (Charles Island; orig. 

descr.) ; 1897, p. 559; 1901, p. 483. — Gilford, 1919, p. 249. 
Geospiza paupera Rothschild & Hartert, 1899, p. 169; 1902, p. 401. — 
Snodgrass & Heller, 1904, p. 288. 

Camarhynchus pauper Ridgway 

Type . — United States National Museum, no. 115913; 9; Charles 
Island; April 8 (1888); U. S. Fish Commission, Voyage of Alba- 
tross, 1887-88. 

Description. — Differs from psittacula , habeli, and affinis, in 
much smaller, less markedly decurved bill. The adult male is 
black-headed to a greater or less extent, as in those species, and 
the adult female and near-adult stages of both sexes are also the 
same so far as markings are concerned. In color, however, there 
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is this difference, that in pauper the general ground color is, on 
the average, distinctly of a greenish-olivaceous tinge, while in the 
related species it is more grayish or dusky. 

Juvenal . — Male: Head, chest, and back solidly slaty black, broken 
by only a few faint flecks of olivaceous; sides and flanks heavily 
streaked with black; middle of belly narrowly unmarked, whitish, 
tinged with buffy; under tail coverts buffy, with central dusky 
stripes; remiges and rectrices blackish, narrowly edged with oliva- 
ceous; wing coverts broadly edged with rusty; bill (in dried skin) 
pale brown; feet dusky. There are several young males at hand 
in this black-headed plumage, but no young females. Other young 
males are streaked (as in young affinis) and all the young females 
are in this streaked plumage. Mature males not in the black- 
headed plumage, and mature females, are similar in markings to 


*v 



Fig:. 49. a, Camarhynchus pauper (no. 8123), 

Charles; b, Camarhynchus parvulus par- 
vulus (no. 7756), Indefatigable; male birds. 

Natural size. 

those plumages as described under C. psiitacula, and vary in the 
same way, from a heavily streaked plumage to one that is abso- 
lutely unmarked below, and with every degree of streakiness be- 
tween. As yet we lack the clue as to whether these differences 
represent a sequence of plumages that is passed through by all 
individuals or whether they are different phases that persist un- 
changed throughout the life time of any one bird. There is one 
specimen at hand that sheds this much light upon the question, 
that it is molting from the streaked juvenal plumage into a stage 
with absolutely immaculate under parts, and there are two other 
specimens that appear to be undergoing the same change. 

Habitat. — C harles Island. 

Represented by 155 skins (nos. 8122-8220, 8222-8277), collected 
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on the following dates: October 7-12; February 28; March 1, 2; 
May 16, 24-31; June 1-4. Fifteen of the male birds are black- 
headed to a greater or less extent, ranging from an extreme (shown 
in five specimens) in which the entire head, neck and upper breast 
are solidly black, through various lesser degrees to a non black- 
headed condition, in which black markings remain only as a 
series of heavy streaks across the upper breast. Black-headed 
birds were collected during October, February, and March. In 
specimens taken during February and March the bill is solidly 
black; in those taken in October it is in some cases light colored, 
in some dusky, in none as black as in the February and March 
specimens. In the light colored males and in the females there 
is the same sort of seasonal variation in bill color. In breeding 
birds, male and female alike, the bill is black. This color fades 
to yellowish during the molting season, April to June, and begins 
to reappear in October. Just how soon the black bill is acquired 
by birds of the year is not apparent, but presumably by the time 
they begin to breed. 

The juvenal plumage is much darker than some of the succeed- 
ing stages. In several young males the head and breast are as 
“solidly” black as in any adult, and in all cases there is the effect 
of a blackish head, while the lower surface is heavily marked with 
broad dusky streaks that leave only the lower abdomen and lower 
tail coverts unmarked. Young birds all have the bill light colored. 
One or two young birds are molting into a plumage that is grayish 
white below, tinged with huffy yellow, and unmarked, or at most 
with faint streaks on breast and sides. 

The molt, annual or post-juvenal, as the case may be, takes place 
in April and May, but these molts are inadequately represented 
in our series. It is not possible to follow plumage changes beyond 
the juvenal with any certainty, due to this dearth of molting birds, 
and due also to lack of information as to whether any given speci- 
men is a young of the year or older. There are fresh plumaged 
birds at hand in which the lower parts are immaculate or nearly 
so, and others that are heavily streaked below. Whether this is 
individual variation, or representative of distinct plumage stages 
I can not tell. Breeding males are black-headed in various degree, 
or else are more or less heavily streaked below. Non-breeding 
males in fresh plumage are similarly marked, but with the ventral 
streaks obscured, sometimes entirely hidden, by grayish white 



No. 18] 


SWARTH-AVIFAUNA OF THE GALAPAGOS ISLANDS 


227 


feather edgings that disappear with wear later on. Breeding 
females are mostly with some streaks on breast and sides, though 
there are one or two at hand that are practically immaculate. There 
is another sort of plumage variation also, some of the birds being 
grayish, others huffy yellow, comparable to the characters ascribed, 
severally, to Camarhynchus psittacula and “C. incertus” 


SPECIMENS op Camarhynchus habeli, C. psittacula, C . pauper, and C. affinis, in the 
Academy Collection and (figures in parenthesis) in the 
Stanford University Collection 




Male 

Male 






(black- 

( non-black - 



Sex 

Name 

Island 

headed) 

headed) 

Female 

Young 

undetermined 

Camarhynchus habeli 

Abingdon 

0) 

7 

17(1) 



Camarhynchus habeli 

Bindloe 

7(1) 

8(1) 

9 


1 

Camarhynchus psittacula 

James 

10(2) 


2 


1 

Camarhynchus psittacula 

Jervis 

1 


1 



Camarhynchus psittacula 

Indefatigable 

1 


2(1) 


1 

Camarhynchus psittacula 

Duncan 


2 

1 


2 

Camarhynchus psittacula 

Barrington 


(1) 

1 



Camarhynchus psittacula 

Charles 

2 


6 


1 

Camarhynchus pauper 

Charles 

15(1) 

57(1) 

52 

18(1) 

13 

Camarhynchus affinis 

Albemarle 

1(3) 

6(1) 

18(1) 

8 

(1) 

Camarhynchus affinis 

James 


1 

1 



Camarhynchus affinis 

Seymour 


1 
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92. Camarhynchus parvulue parvulus (Gould) 

Geospiza parvula Gould, 1837a, p. 6 (orig. descr.; Galapagos Islands) ; 
1841, p. 102, pi. 39 (James Id.). — Sharpe, 1888, p. 13, part. — 
Ridgway, 1897, p. 529, part. 

Camarhynchus prosthemelas Sclater & Salvin, 1870, pp. 323, 325, 
fig. 4 (orig. descr.; Indefatigable Island). — Sharpe, 1888, p. 17. 
— Salvin, 1876, p. 490, fig. — Ridgway, 1890, p. 110, part; 1901, 
p. 484. — Gilford, 1919, p. 250, part. 

Geo8piza prosthemelas Rothschild & Hartert, 1899, p. 169. 

Geospiza prosthemelas prosthemelas Snodgrass & Heller, 1904, p. 
284. 

Geospiza parvula Gould 

Cotype . — British Museum, no. 55.12.19.194; ( 3 ad, ; Galapagos 
Islands) ; C. Darwin. 

Cotype . — British Museum, no. 55.12.19.167; ( 9 ? ; Galapagos 
Islands) ; C. Darwin. 

These two specimens designated by Sharpe (1888, p. 14) as 
“types of species”. The male now bears a red “type label”. They 
are also labelled (presumably by Sharpe) as from Chatham Island, 
but they are not the Chatham Island form ( salvini ) of this species. 

Camarhynchus prosthemelas Sclater & Salvin 

Cotype . — British Museum, no. 75.4.2.38; 3 im.; Indefatigable 
Island, August 26, 1868; Dr. A. Habel. 

Cotype. — British Museum, no. 85.12.14.549; 9 ; Indefatigable 
Island; (no date); Dr. A. Habel. 

Cotype. — British Museum, no. 85.12.14.550; 9 ; Indefatigable 
Island; September 12 (1868) ; Dr. A. Habel. 

No. 75.4.2.38 now bears a red “type label”,* though the other 
two skins were designated as types by Sharpe (1888, p. 17). 

Geospiza parvula was described by Gould (1837, p. 6) as from 
the Galapagos Islands, the types later indicated by him as from 
James Island. The name has commonly been assumed to apply 
to small examples of Geospiza fuli%inosa y and such a small variety 
has been recognized by some writers, disallowed by others. In 
the Catalogue of Birds, Sharpe (1888, p. 14) lists two specimens as 
the types, entered for no obvious reason as from Chatham Island. 
These two birds (apparently the originals of Gould’s description 
and colored plate; they match the latter very closely) are adult 
male and female of the form that was later named Camarhynchus 


•Bec*u»e Sclater 4 Salvin described the male first. N.B.K. 
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prosthemelas by Sclater & Salvin. The male is exceptionally black 
on the back and the skin is folded so that the white belly is hidden 
to casual observation. It seems obvious that Camarhynchus pros- 
themelas Sclater & Salvin must become Camarhynchus parvulus 
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f Camarhynchus p. parvulus 
A Camarhynchus p. salvini 

Fig. 50. Map showing distribution of the subspecies of 
Camarhynchus parvulus . Symbols indicate islands where 
recorded. 

(Gould), with the type locality James Island. As regards the 
specific identity of Gould’s male bird it is of interest to read 
Sharpe’s ( loc . oft.) brief description and comments. 
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Description. — Similar to psittacula, habeli, affims and pauper 
in markings and color but much smaller. Shape of bill as in 
pauper but smaller. Juvenal . — Young birds at hand are streaked 
below (no black-headed individuals, as there are in the pauper 
series) and, as in pauper , some of these are molting into a plu- 
mage that is plain buffy yellow, unmarked, below. 

Habitat. — Wenman, Abingdon, James, Jervis, Seymour, Inde- 
fatigable, Duncan, Albemarle, Cowley, Narborough, Barrington, 
Charles, Gardner-near-Charles. 

A total of 277 specimens was collected (nos. 7715-7737, 7739- 
7820, 7822-7847, 7849-7992, 8349). Specimens were collected on 
Wenman Island September 24; Abingdon: September 19, 20; James: 
August and January; Duncan: December 7; Indefatigable: Janu- 
ary, July, October, November; Albemarle: March, April, August, 
November; Charles: February, March, May, June, October. 

There are black-headed males in the series representing every 
month except July, September, and December. The one November 
example has the bill mostly black; all those collected during Janu- 
ary, February, March and April have the bill entirely black; dur- 
ing May, June, and August the bill is mostly light colored, though 
some are intermediate and one August bird has a jet black bill; 
bills of October birds are mostly light colored, though some are 
intermediate. Males that are not black-headed (that is, in exactly 
the same plumage as females), and the adult females, exhibit 
the same seasonal change in color of bill. 

According to Gifford (1919, p. 250) the breeding season (that 
is, from the beginning of mating until the period when most of 
the young are fledged) lasts from early November until early 
May, so it may be seen that bill color in adult birds practically 
coincides, the black with the breeding season, light color with 
the non-breeding season. There are long series of specimens at 
hand taken from May to November, some of which are obviously 
young of the year, and many more of which may belong in that 
category, all with light colored bills. Data given by Rothschild 
& Hartert (1899, p. 169) regarding bill color in this species, so 
far as it goes, corroborate my own statements. 

The proportion of black-headed males seems to be about the 
same on each of the four islands that are adequately represented 
in our collection. On Charles, of the total of 77 apparently mature 
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males, 33 are black-headed; on Albemarle, 11 out of 26; on Inde- 
fatigable, 3 out of 12; on James, 5 out of 10. 

I can not trace in our series the nicely graded and defined series 
of plumages that are described by Ridgway (1901, p. 484) as 
pertaining to “adult male”, “immature male”, “young male”, “adult 
female”, and “young female”. All of the birds at hand that are 
in juvenal plumage are heavily streaked with dusky below. The 
few specimens showing the post-juvenal molt are losing the streaks 
and assuming a plumage that is uniformly buffy yellow on the 
under parts. Such a plumage, however, does not always follow 
the post-juvenal molt, for there are breeding birds, both male and 
female, with black bill, that are streaked on breast and flanks, and 
are exactly alike. There are more males that are streaked below 
and more females that are immaculate. 

Under salvini I am stating my reasons for considering parvulus 
and salvini as only subspecifically different. In this connection 
allusion should be made to six specimens, including one in juvenal 
plumage, from Albemarle Island (nos. 7867, 7875, 7883, 7909, 
7969, 7988), which I have hesitatingly referred to parvulus . These 
birds are appreciably larger than the mode of that form, being 
about midway in size between parvulus and affinis , The young 
bird, even, has a larger bill than black-headed males of parvulus . 

There are slight average color differences apparent between 
series from different islands. James Island birds are grayish above, 
and uniformly so throughout the series. Albemarle and Inde- 
fatigable birds are appreciably darker, more greenish, on the back. 
The Charles Island series (by far the most extensive) exhibits 
both types of coloration. These differences are most apparent in 
the adult males. 

93. Camarhynchus parvulus salvini Ridgway 

Camarhynchus salvini Ridgway, 1894, p. 364 (orig. descr.; Chatham 
Island); 1897, p. 561; 1901, p. 486. 

Geospiza salvini Rothschild & Hartert, 1899, p. 169; 1902, p. 402. 
Geospiza prosthemelas salvini Snodgrass & Heller, 1904, p. 287. 
Camarhynchus prosthemelas Sundevall, 1871, p. 125, part (Chatham 
Id.). — Ridgway, 1890, p. 110, part (Chatham Id.). — Gifford, 
1919, p. 250, part. 

Camarhynchus salvini Ridgway 

Type . — United States National Museum, no. 125977;# (in female 
plumage); Chatham Island; March 30, 1891; C. H. Townsend. 
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Description. — Similar to C. p. parvulus, from which it differs 
in slightly larger size, in having the plumage throughout strongly 
tinged with yellowish, and in that the mature male rarely has 
any black upon head or throat and then only to a limited extent. 
Habitat. — Chatham Island. 

One hundred and twenty-six specimens collected, taken during 
September, October, January, February, and July (nos. 7993-8041, 
8043-8061, 8063-8120). Of 69 males just five show more or less 
black on head and throat, in no case as much as in the maximum 
reached by parvulus on other islands. Ridgway (1901, p. 486) 
describes the adult male of salvini as “apparently without any 
black on head, neck, or chest.” Rothschild & Hartert (1899. p. 
169) comment upon the fact that up to that time, out of 74 skins 
that had been examined by ornithologists, not one black-headed 
male had been seen. Snodgrass & Heller (1904, p. 287) found 
one black-headed bird among the five adult males that they col- 
lected. Obviously in this form the black-headed condition can 
not be regarded as normal to all fully adult males. It is a phase 
of plumage that occurs in a very small percentage of the popula- 
tion, smaller perhaps than is shown by the figures of specimens 
collected, for black-headed birds would be conspicuous objects 
to any collector and would certainly be pursued as another bird 
might not be. 

Variation in bill color, dark or light, is as follows. September: 
out of 9 specimens, one has a dusky bill. October: 43 specimens, 
10 with dusky or black bill. January: 37 specimens, 26 with black 
bill. February: 26 specimens, 22 with black bill. July: 11 speci- 
mens, none with black bill. Of the five males with more or less 
black on head and throat, one, September 10, has a dusky bill: 
one, October 17, has a dusky bill; one, January 26, has a black 
bill: one each on July 6 and 7, have the bill light colored. 

Salvini , as exemplified in our series, is a recognizable form, 
closely similar to C . parvulus parvulus but differing, except for 
the detail of the occasional black head, just as described by Ridg- 
way (loc. cit.) : “larger, more strongly tinged with huffy yellow 
and more extensively streaked beneath, the adult male apparently 
without any black on head, neck, or chest.” The difference in 
size between parvulus and salvini is more evident in the series 
of prepared specimens than would be expected from the relatively 
slight differences shown in the table of comparative measure- 
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ments. Salvini is obviously a larger, bulkier bird. Size differ- 
ences between the two are bridged by individual variants, and con- 
sidering this variation and the kind and degree of difference 
between the two, it seems best to consider them as only sub- 
specifically separated. 


Specimens op the Cwmarhynehm parvulus group in the Academy Colijection and 
(FIGURES IN PARENTHESIS) IN THE STANFORD UNIVERSITY COLLECTION 


Name 

Island 

Male 

(black- 

headed) 

Male 

(non-black* 

headed) 

Female 

Yownjf 

Sex 

undetermined 

Camarhynchus p. parvulus 

Wenman 



2 



Camarhynchus p. parvulus 

Abingdon 


1 

1 



Camarhynchus p. parvulus 

James 

5(4) 

5(1) 

4(3) 

(5) 

2(1) 

Camarhynchus p. parvulus 

Seymour 



1 



Camarhynchus p. parvulus 

Indefatigable 

3 

10 

14 



Camarhynchus p, parvulus 

Duncan 



1 

0) 


Camarhynchus p. parvulus 

Albemarle 

12(7) 

16(1) 

27(1) 

2(1) 

2(1) 

Camarhynchus p. parvulus 

Narborough 



(7) 



Camarhynchus p. parvulus 

Charles 

36(2) 

41(1) 

58(3) 

8 

23 

Camarhynchus p. parvulus 

Gardner- 

near-Charles 





1 

Camarhynchus p. parvulus 

Champion 





2 

Camarhynchus p. salvini 

Chatham 

5(1) 

63(4) 

39(2) 


9 
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94. Camarhynchus aureus Swarth 

Camarhynchus aureus Swarth, 1929, p. 34. 

“Type . — Male adult, no. 8121, Mus. Calif. Acad. Sci., collected 
by E. W. Gifford (orig. no. 1944), January 25, 1906, on Chat- 
ham Island, Galapagos Archipelago. 

“Characters. — Generally similar to Camarhynchus conjunctus 
but with slightly heavier bill and more uniform coloration. 

“Description of type and only known specimen . — In rather worn 
plumage. Upper parts faded, but evidently originally dull olive 
green. Remiges and rectrices dusky, narrowly edged with olivaceous. 
Closed wings, including coverts, uniform with back. There are 
faint indications of light tips to the greater and middle wing 
coverts, and in fresh plumage there may have been discernible 
wing bars. Below, from bill to and including lower tail coverts, 
almost uniformly pale yellow, broken only by a slightly mottled 
appearance on the breast, where the blackish bases of the feathers 
show through, and with sides of breast and flanks slightly darker. 
The yellow of the under surface spreads over the sides of neck 
and face, over cheeks and ear coverts, to meet a broad yellow 
superciliary line that extends from bill and forehead back to a 
point well behind the eye. Bill blackish, with edges of upper and 
tip of lower mandible slightly paler. Feet and legs blackish. . . . 

“These two new forms from Charles and Chatham islands, 
conjunctus and aureus , appear to be closely related, and it might 
be that adequate series of the two would show plumage variation 
that would bring them even closer together than is indicated by 
the scanty material now available. The differences apparent in 
the skins at hand, however, especially as two rather widely sepa- 
rated islands are represented, are such as to justify the present 
separation of the two forms. 

“In these two puzzling species ( conjunctus and aureus) re- 
semblance to Certhidea lies in general size and form and in cer- 
tain peculiarities of marking. Resemblance to Camarhynchus 
appears in the more finch-like bill and in general coloration, 
which in conjunctus and aureus is very close to the unstreaked 
‘immature’ plumage of Camarhynchus parvulus . There may be 
significance in the fact that C . parvulus salvini from Chatham 
Island is strongly tinged with yellow, just as is the one specimen 
of C . aureus from that island. 

“It is a debatable point as to whether conjunctus and aureus 
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should not be segregated together in a separate genus. Such a 
genus would have to be based upon the combination of certain 
characters, some of which in other species occur in Camarhynchus , 
some in Certhidea , and the genera already described in the Geo- 
spizidae are so nearly arbitrary in their nature that it seems to 
me undesirable to add another genus of uncertain definition” 
Swarth (1929, p. 34-35). 

95. Camarhynchus conjunctus Swarth 

Camarhynchus conjunctus Swarth, 1929, p. 33. 

‘Type. — Male adult, no. 7713, Mus. Calif. Acad. Sci., collected 
by R. H. Beck, February 28, 1906, on Charles Island, Galapagos 
Archipelago. 



Fig. 51. a, Camarhynchus conjunctus, male (no. 

7713, type), Charles; b, Camarhynchus 
aureus, male (no. 8121, type), Chatham. 

Natural size. 

“Character *. -Intermediate in certain outstanding feature* be- 
tween Camarhynchus and Certhidea. In measurements and in 
bulk lie* between the maximum reached in Certhidea and the mini- 
mum in other species of Camarhynchus. The hill in particular is 
intermediate in shape and size between those of tvpical Certhidea 
and apical Camarhynchus. 

** Description of type . — In fresh, unworn plumage. Upper parts 
generally dull olive green, feather* of pileum with dusky centers, 
giving a blackish appearance to top of head. Sides of head like 
back; eyelids and faint superciliary line pale yellowish. Remiges 
and rectrices dusky, edged with olivaceous. Greater and middle 
wing co\erts like back, narrowly edged with yellowish, producing 
two poorly defined wing bars. Below greenish yellow, paler than 
back. Sides of breast and flanks, and lower tail coverts, tinged 
with brownish; middle of belly pale yellowish Chin and throat 
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indistinctly marked with tawny of the same shade as is char* 
acteristic of the throat patch in species of Certhidea . Feathers 
of throat and upper breast black-centered, producing a streaked 
appearance, the general effect of which is of poorly defined black 
lines surrounding a rather nebulous tawny throat patch. ‘Bill 
black; legs dark brown; testes large’ (collector’s notation on 
label ) . 

“A second specimen, also an adult male, collected by Beck on 
the same day, is in rather more worn plumage. Color of upper 
parts is about as in the type, but below it is paler colored, more 
whitish and with less of the greenish hue. The black streaks on 
the breast are obscurely indicated, and the tawny on the throat is 
washed out and but faintly discernible. The rufous is more wide- 
spread than on the type, though, spreading to the sides of the 
head and invading even the superciliary line. ‘Bill black, iris 
dark brown; legs dark browm; testes large’” (Swarth, 1929, p. 33). 

Gifford V field note book, under date of February 28, 1906, 
contains the following entry pertaining to these birds, which, it 
is interesting to note, he designated “Geo certhidea' : “Berk took 
two birds resembling the one I took on Indefatigable on January 
18 [*== Cactospiza giffordi]. They had similar bills, intermediate 
between Cactospiza and Certhidea , and had the reddish-brown on 
the throat, as my bird did, and as is common to Certhidea. Their 
sexual organs were well -developed. These birds were consider- 
ably smaller than the Indefatigable kind.” Elsewhere in the note 
book there is an entry to the effect that they were found above 
1000 feet altitude. 
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Genus Cactospiza Ridgway 

Cactospiza Ridgway, Proc. U. S. Nat. Mus., XIX, no. 1116, March 
15, 1897, p. 546. (Type, Cact&imis pallidus Sclater & Salvin.) 

Medium sized Geospizidae (wing 64-77 mm.); coloration plain 
gray, olivaceous or dusky, with no conspicuous markings, one 
species with faint chestnut markings on throat; bill relatively 
slender, “tanager-like,” culmen convex, gonys slightly convex; 
relative length of “middle toe with claw” to tarsus about 8.5 : 10. 

Cactospiza was proposed by Ridgway (loc. cit.) as a subgenus 
under Camarhynchus , but was in a later paper (1901, p. 476) 
sunk into the synonymy of the latter name. Rothschild & Hartert 
(1899, p. 152) and Snodgrass & Heller (1904, p. 273) object to 
the generic segregation of this group of species, though the last 
mentioned authors use the name Cactospiza as a subgenus* It 
is partly on the characters of the birds in question that those sev- 
eral authors merge all of the Galapagos “finches” into the one 
genus Gcospiza . the assumption being that Cactospiza forms a 
link between Geospiza and Camarhynchus. The resemblance lies 
in the fact that both G. scandens and C . pallida are slender-billed 
birds, but I am convinced that this is no more than a fortuitous 
resemblance, due to the parallel development of rather remote 
strains. Shape of bill in the two groups differs appreciably in 
detail, pallida with a slightly convex gonys, and the whole bill 
rather tanager-like in outline, scandens with the gonys straight 
(as in other species of Geospiza) and the shape of the bill sugges- 
tive of the Icteridae. In pallida and related forms coloration is 
alike in both sexes, and no black markings are normally present, 
while in scandens and allied species there is found the utmost 
development of black coloration, with the females nearly as black 
as the males, as is not the case in most spec ies of Geospiza. 

96. Cactospiza pallida pallida (Sclater & Salvin) 

C adonis pallida Sclater & Salvin, 1870, pp. 323, 327 (orig. descr.; 
Indefatigable Id.). — Salvin, 1876, p. 487, fig. — Sharpe, 1888, 
p. 20. — (?) Ridgway, 1890, p. 109 (James Id.). 

Camarhynchus pallidus Ridgway, 1897, p. 565; 1901, p. 487. — Gifford, 
1919, p. 253. 

Geospiza pallida Rothschild & Hartert, 1899, p. 165; 1902, p. 399, 
part. — Snodgrass & Heller, 1904, p. 277, part. 

C[actom.is]. hypoleuca Ridgway, 1890, p. 109, in text (orig. descr.; 
Janies Id.). 
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species of Cactoapiza, Symbols indicate islands where 
recorded. 

Cactornis pallida Sclater & Salvin 

Cotype . — British Museum, no. 85.12.14.a562; S ; Indefatigable 
Island; September 9, 1868; Dr. A. Habel. 

Cotype . — British Museum I no catalogue number);?; Inde- 
fatigable Island; September 14, 1868; Dr. A. Habel. 
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No. 85.12.14.562 indicated by Sharpe (1888, p. 21) as “type 
of species” and now bearing a red “type label.” 

Cactornis hypoleuca Ridgway 

Type . — United States National Museum, no. 115997; S; James 
Island; April 11 (1888) ; U. S. Fish Commission, Voyage of Alba- 
tross, 1887-88. 

Description. — Sexes alike; bill slender, depth at base less than 
distance from nostril to tip of maxilla. Top of head dirty gray; 
back olivaceous brown, dorsum with faintly indicated darker 
streaks, rump immaculate; remiges and rectrices dusky, narrowly 
edged with olivaceous on outer edges; wing coverts dusky, broadly 
edged with olivaceous; lores, and a poorly defined area about the 
eye, dirty whitish; cheeks and ear coverts, mixed whitish and 
olivaceous; chin and throat almost pure white; rest of ventral sur- 
face of body whitish, strongly tinged with yellowish or buffy; 
under tail coverts buffy. 

Habitat. — James, Jervis, Seymour, Indefatigable, Duncan, and 
Charles islands. 

Cactospiza pallida * (including the three forms, pallida , pro - 
ducta , and striati pecta ) is represented in the Academy collection 
by 163 specimens. I have included under C. pallida pallida the 
specimens from James, Jervis, Seymour, Indefatigable, Duncan, 
and Charles islands, though in at least some of these series there 
are minor features apparent that might serve as bases for noinen- 
clatural distinctions. Cactornis pallida Sclater & Salvin was 
based upon specimens from Indefatigable. We have fairly ade- 
quate series from James, Indefatigable, Duncan, and Chatham, and 
abundant material from Albemarle. 

Birds from Chatham and Albemarle are sufficiently differentiated 
to justify the use of separate names, as indicated beyond. Birds 
from Indefatigable are characterized by a rather strong tinge of 
olive yellow that suffuses the entire plumage, and by absence of 
all but the faintest indications of striation below. James Island 
birds are on the average appreciably more gray, a trifle more 
streaked on the breast, and have a slightly longer wing. Ridg- 
way (1890, p. 109. in text) applied the name hypoleuca to the 
James Island form on the basis of just these differences. On 

•The Academy series of the three subspecies of C. pallida and C. heliobat es are 
catalogued together, mixed, under the inclusive numbers 7523-7588, 7590-7712. 
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one adult male in the Stanford University collection (no. 4591, 
James Island) the breast streaks are developed so as to form a 
black blotch on the lower throat and upper breast. Duncan Island 
birds are tinged with olive yellow, as are the Indefatigable birds, 
but are paler colored. These are average differences that are 
appreciable in assembled series from the several islands, but they 
are not present to a distinguishable degree in all individuals. The 
few specimens from Charles and Jervis islands are not peculiar 
in anv way, but it would require larger series to bring out the 
sort of variation that appears in our array of skins from the other 
islands. 

The bill is dark or light colored, or of an intermediate hue, 
according to season, December and January birds being mostly 



F^ig. 53. Cactospiza pallida, males: a, C. p. pallida (no. 

7619), James; b, C. p. producta (no. 7697), Albemarle; 
c, C. p. striatipecta (no. 7681), Chatham. Natural 
size. 

black-billed, Jul) and August specimens yellow-billed. Speci- 
mens from James Island were collected during August. December, 
and January; from Jervis, December 20; from Indefatigable, July, 
October, November; from Seymour, July 26; from Duncan, August 
and December; from Charles, October 11. None of these show 
any sign of molt. 

97. Cactospiza pallida producta (Ridgway) 

Camarkynchus productus Ridgway, 1894, p. 364 (orig. descr. ; Albe- 
marle Id.); 1897, p. 566. — Hartert, 1919, p. 153 (particulars of 
type specimen, in Rothschild Museum). 

Camarkynchus pallidus Ridgway, 1901, p. 487, part. 

Geospiza pallida Rothschild & Hartert, 1899, p. 165, part. — Snod- 
grass & Heller, 1904, p. 277, part. 
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Camarhynchus productus Ridgway 

Type . — Rothschild Museum; 6 ; Albemarle Island; July 31, 1891; 
Dr. G. Baur; orig. no. 404. 

Description. — Exactly like C. pallida pallida in coloration but 
with slightly smaller bill. 

Habitat. — Albemarle and (presumably) Narborough islands. 

The Academy series includes 118 skins from Albemarle Island. 
Gifford (1919, p. 254) reports pallida from Narborough, but no 
specimens were collected there and so far as I know there are no 
skins extant from that island. It is a fair assumption that the 
form on Narborough would be the same as on Albemarle. Pro- 
ducta was described by Ridgway (1894, p. 364) as differing from 
pallida in being smaller (the bill especially) and deeper colored. 
Ridgway later (1901, p. 489) tentatively placed producta as a 
synonym of pallida ^ and no other writer has recognized the form. 
It is admittedly a slightly differentiated race, but may be per- 
mitted to stand on the basis of the small bill, which is an appre- 
ciable and fairly constant character (see table of measurements). 
The supposed color difference is non-existent. 

Our large series of specimens suffices to show' the essential fea- 
tures of this bird. The sexes are alike; l c an not discern a par- 
ticle of color difference between them. Compared with other forms 
of pallida > producta averages rather pale colored, much like the 
birds from Duncan, but the range of variation in the ?>eries includes 
a few specimens that are darker even than typical pallida. There 
is an almost total absence of striation on the breast. In only a 
few cases is it indicated, and then but slightly. There is one speci- 
men entirely in ju venal plumage and others in the post-juvenal 
molt. The young bird is heavily streaked below and is darker 
colored, more blackish than in subsequent stages. Molting juveniles 
are assuming a huffy yellow' plumage that is indistinguishable 
from the adult. The post-juvenal molt, as well as the annual molt 
of the adults, was taking place during March and April. In the 
young bird the bill is light colored. In later stages black bills 
predominate in specimens collected from early November to early 
March, and there arc one or two black-billed specimens collected 
on May 1. A large part of the series of producta was collected 
in August, and of these the birds taken early in the month have 
yellowish bills, while some of those taken late in the month have 
the bill black or beginning to turn dusky. 
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98. Cactospiza pallida striatipecta, new subspecies 

Type . — Male adult, no. 7637, Mus. Calif. Acad. Sei., Chatham 
Island, Galapagos Archipelago; January 29, 1906; collected by 
R. H. Beck. 

Characters. — A slightly differentiated form of Cactospiza 
pallida , distinguished by characters of color and structure. Com- 
pared with pallida and producta it is more conspicuously streaked 
below, and the bill is shorter and heavier. 

Habitat. — Chatham Island. 

The Academy series consists of ten specimens, six adult males 
(one collected September 10, one January 26, four January 29). 
two adult females (January 29), one apparently immature female 
(September 8), and one male in juvenal plumage (February 23). 

Some specimens of pallida from James Island show more ven- 
tral streaking than some individuals of striatipecta , but the streaked 
condition is moie general and the streaks more sharply defined 
in the latter series. Just one of the ten specimens is unstreaked 
below. The best character of the Chatham Island form, however, 
lies in the bill, which is shorter and heavier than in the other sub- 
species of pallida. Of the seven January specimens, four have the 
bill black, in three it is duskv. In the September taken male it 
is dusky; in the Septembei taken female (possibly an immature 
bird) it is yellowish. In the juvenile it is yellowish. The young 
bird is lightly streaked below, on a ground that i* whitish with a 
faint yellowish suffusion. It is less heavily streaked than young 
of pallida, in which the adult is immaculate. 

The Academy expedition was the first to obtain a series fiom 
Chatham Island. Gifford, in his published field notes upon this 
collection <1919, p. 251) remarks that: “On Chatham they were 
taken in the humid zone ju>t below the sugar plantations and in 
the region intermediate between the humid and arid." The only 
previous allusion to the occurrence of pallida on Chatham is the 
following statement by Rothschild & Hartert (1899, p. 16(>) : ‘‘There 
U *Un a skin taken out of a jar of spirits said to contain Chatham 
Island birds only, collected by Messrs. Baur & Adams, hut we are 
inclined to believe that this specimen has by mistake found its 
way into the Chatham jar. 1 * I have seen this bird, which seems 
without doubt to be of the Chatham Island subspecies. 
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99. Cactospiza giffordi Swarth 
Cactospiza giffordi Swarth, 1929, p. 32. 

“Type. — Male adult, no. 7522, Mus. Calif. Acad. Sci., collected 
by E. W. Gilford (orig. no. 1900), January 18, 1906, on Inde- 
fatigable Island, Galapagos Archipelago. 

“Characters. — Evidently nearly related to the pallida-heliobales 
group, but much smaller and with more slender bill than any other 
described form in that group. 

“Description of type and only known specimen. — In rather worn 
plumage. Above brownish, about as in the darker examples of 
pallida , with an olivaceous tinge. Top of head slightly darker 
than dorsum. A poorly defined superciliary stripe of yellowish 
from nostril to posterior corner of eye. Sides of head dirty 
brownish; a poorly defined grayish spot on lower eyelid. Remiges 
and rectrices dusky, with narrow edgings of greenish olive; under 



Fig-. 54. a, Cactospiza giffordi, male (no. 7522, 
type), Indefatigable; b, Cactospiza helio- 
bates, male (no. 4186, coll. Stanford IJniv., 
type), Albemarle. Natural size. 

wing coverts strongly tinged with yellow. Under parts of body 
and lower tail coverts plain, unstreaked; whitish, strongly tinged 
with yellow. Sides of breast and flanks grayish brown. On chin 
and throat irregular flecks of the tawny color characteristic of 
the throat color in species of Certhidea. Bill black; feet dusky 
Testicles very large’ (collector’s notation on label)” (Swarth, 
1929, p. 32). 

“I obtained one bird at about 350 feet elevation which seemed 
to be intermediate between Certhidea and Geospiza pallida. It 
was feeding like a Geospiza pallida on a branch of a tree” (E. 
W. Gilford’s manuscript field note book). 
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100. Cactospiza heliobates (Snodgrass & Heller) 

Geospiza heliobates Snodgrass & Heller, 1901, p. 96 (orig. descr.; 
Tagus Cove, Albemarle Island) ; 1904, p. 279. — Rothschild & 
Hartert, 1902, p. 400. 

Geospiza heliobates Snodgrass & Heller 

Type. — Leland Stanford Junior University, no. 4186; 3 ad.; 
Tagus Cove, Albemarle Island; January (wrongly given as June 
in the original description) 24, 1899; R. E. Snodgrass and E. Heller 
(Hopkins-Stanford Galapagos Expedition ) ; orig. no. 123. 

“ Description of the type. — Above dark brown with an olive tinge 
on the rump, all of the feathers of the dorsum with narrow pale 
olive-grayish edgings. Wing and tail feathers lighter, more smoky 
brown. Lores, sides of head and underparts dirty buffy-gray, 
brownish-buff on the sides and flanks. Lores spotted with brown. 
Feathers of the breast and sides with dark brown central areas 
forming spots of the same color. Tips of the greater and middle 
wing-coverts rather indistinctly brownish-rufous, forming two in- 
conspicuous cross bands. Under wing-coverts grayish; under tail 
coverts brownish-buff with pale grayish edgings. Under surface 
of wing and tail feathers grayish brown. Bill black. Feet dark 
brown’’ I Snodgrass & Heller, 1901, p. 96). 

Adult female.- —Closely similar to the male but on the average 
with less indication of ventral streaking. In fresh plumage almost 
immaculate below. 

Juvenal. — Darker than the adult, slaty black in general appear- 
ance, with faintly indicated olivaceous edgings on back, wings and 
tail. Head and chest almost solidly blackish; rest of under parts, 
except mid-belly, heavily streaked with blackish. 

Habitat.— Albemarle and Narborough islands. 

Represented in the Academy collection by twenty-six specimens, 
including thirteen adult males, eight adult females, and five males 
in juvenal plumage. One w r as collected at “S. Albemarle,’’ Novem- 
ber 1. The others were all taken on North Albemarle, at the two 
closely adjacent localities, Tagus Cove and Turtle Point, during 
March and April. It is a question as to what is the proper way 
to treat this form nomenclaturally. The relationships of helio- 
bales are obviously with pallida, and the nature and amount of 
differences that differntiate the two are such as to argue for sub- 
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specific treatment. However, as keliobates and a form of pallida 
( producta ) occur on the same island I have regarded them as 
distinct species. 

Heliobates was first described as resembling pallida in color but 
having a smaller bill; subsequently Rothschild & Hartert (1902, 
p. 400) pointed out the fact that in heliobates the breast is striped, 
as ordinal ily it is not in pallida . In addition, the general color 
is different, as between heliobates and any form of pallida , a differ- 
ence that is readily appreciable in fresh plumage but that tends 
to become obscured when the feathers are worn. 

Caclospiza pallida is a yellowish colored bird, heliobates a slaty 
colored one. The general color of heliobates above is dark, almost 
uniformly blackish. The feathers on the dorsum show but a faint 
indication of olivaceous edges, the dark centers producing a corre- 
spondingly faintly streaked effect. The under parts are whitish, 
the feathers on breast and sides conspicuously streaked, with dark 
centers and whitish edges. As the plumage becomes worn the 
ventral streaks are more and more conspicuous, sometimes with 
the effect of an almost solidly black breast. The juvenal plumage 
is as dark as in the adult, and even more heavily streaked below. 
The young birds have a distinctly black headed appearance. Novem- 
ber, March, and April adults at hand are black-billed, with one 
exception (March 30). in which the lower mandible is light colored. 
In juveniles the lower mandible is yellowish, the upper slightly 
dusky. Three specimens collected one on March 30, two on April 
18, are apparently young birds just finished with the post-juvenal 
molt, and in these the bill is light colored. 


Specimens of the species and subspecies of Caetonpiza in the Academy Collection 

AND (FIGURES IN PARENTHESES) IN THE STANFORD UNIVERSITY COLLECTION 


Name 

Island 

Male 

Female 

Yuuiik 

Sex 

undetermined 

Cactospiza p. pallida 

James 

8(1) 

5 



Cactospiza p. pallida 

Jervis 

2 




Cactospiza p. pallida 

Seymour 

1 




Cactospiza p. pallida 

Indefatigable 

4 

7 



Cactospiza p. pallida 

Duncan 

6 

1 



Cactospiza p. pallida 

Charles 

1 




Cactospiza p. producta 

Albemarle 

63 

36 

9 

10(1) 

Cactospiza p. striatipecta 

Chatham 

6 

3 

1 


Cactospiza heliobates 

Albemarle 

11(14) 

7(12) 

8(4) 


Cactospiza heliobates 

Narborough 

(2) 

(1) 

(4) 

0) 

Cactospiza giffordi 

Indefatigable 

1 
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Genus Certhidea Gould 

Certhidea Gould, Proc. Zool. Soc. London, pt. V, 1837, p. 7. (Type, 
C. olivaeea Gould.) 

Small Geospizidae (the smallest of the family), with slender, 
acute bill (more so than in any other of the family) ; coloration 
usually plain, without striking color patterns, ranging from pale 
gray (almost white) to brownish, olive and yellowish; a tawny 
throat patch appears in greater or less distinctness in most of 
the forms. (See Ridgway, 1902, p. 761, for structural details.) 

Represented in our collection by 430 specimens. In this ma- 
terial I find myself able to recognize eight forms of the genus. 
The most satisfactory nomenclatural treatment of these several 
forms is a far more difficult matter to determine upon than is the 
recognition of the features that characterize birds from the different 
islands, and any system at all that may be adopted is open to 
some adverse criticism. Certhidea occurs throughout the Galapagos 
Archipelago, upon all of the larger islands and on most of the 
small ones. Island variation affects color and pattern almost 
entirely, structural differences being very slight. 

Variation between islands, and variation in series from any one 
island, is such as to suggest subspecific treatment of the different 
forms, and, in fact, it would be quite possible and logical, upon 
the basis of overlapping through individual variation, to regaid 
the group as a monotypic genus and to treat all of the forms of 
Certhidea , widely different as some of them are. as subspecies of 
one species, Certhidea olivaeea Gould. To do this, however, would 
in some instances necessitate the acceptance of intergradation be- 
tween series from widely separated islands, with diverse forms in- 
terposed between, and it seems doubtful if such an arrangement 
would indicate in fact the actual relationships and the true manner 
of divergence between the several forms, as it would appear to do. 

It would be possible again to make a fairly satisfactory arrange- 
ment of the forms in groups. One species. C. olivaeea , with several 
possible subspecies, would occupy the central islands (James, Jer- 
vis, Albemarle, Narborough, Duncan, Indefatigable, and Charles): 
another, C. jusca , with subspecies, would occupy outlying islands 
north and east (Culpepper, Wenman, Abingdon. Bindloe, Tower, 
Barrington, and Hood I. The bird of Chatham Island (eastern- 
most of the archipelago), C. luteola , would then be regarded as a 
third species; its resemblances lie toward typical C. olivaeea . The 
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objections to this course are about the same as those of the first 
alternative, of regarding all the forms as subspecies of one species. 
The group divisions would have to be arbitrary to a certain extent. 

One other method of treatment remains, that adopted by Ridg- 
way (1902, p. 761), to regard each distinguishable form as a 
separate species. There are strong objections to this procedure 
also, for between certain of the described forms there exists indi- 
vidual intergradation just as we find between mainland birds that 
are accorded subspecific status, and there is also great variation 
in the amount of difference between different named forms. Never- 
theless, despite the strong predilection that I felt for subspecific 




Fig. 65. Species of Camarhynchus and Certkidea showing in- 
tergradation in bill structure between the two genera. Slightly 
larger than natural size. A, Camarhynchus pam'ulus par - 
vidus (no. 7766). B, Camarhynchus aureus (no. 8121). C, 
Camarhynchus conjunct us (no. 7713). D, Certkidea ridg- 
ivayi? (no. 4862). E, Certkidea ridgwayi (no. 4643). F, 
Certkidea olivacea (no. 4538). 


treatment at the outset, it is Ridgways* course, of using a binomial 
for each form, that I have finally adopted. As a matter of fact, 
the outcome of a careful weighing of pros and cons in the different 
possible nomenclatural methods of treatment of Certkidea . is an 
almost total abandonment on my part of any attempt at expressing 
relationship through names. Binomials are used simply as a means 
of referring to the Certkidea population on the several islands or 
aggregation of islands that are inhabited by distinguishable forms. 
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A summary of the course of variation in Certhidea will perhaps 
help toward an understanding of the sort of complications that are 
encountered. There is one set of facts, and apparently just one, that 
can serve as a point of departure. These are the facts tending 
to show that it is on Charles Island that we must look for the best 
evidence of close relationship between Certhidea and Camarhynchus . 
A species of Camarhynchus (C. conjunctus) on Charles Island 
shows unmistakable likeness toward Certhidea . and the Charles 
Island Certhidea (C. ridgwayi) differs from other Certhidea in 
having a larger bill, in the juvenal plumage being distinctly 
streaked, and in traces of streaking dorsal ly remaining in older 
plumages, all of these features showing relationship toward 
Camarhynchus . The Certhidean resemblances of ridgwayi are to- 
ward olivacea , and to understand this approach a second start 
must be made from typical olivacea . 

James Island is accepted as the type locality of this form, and 
I have lumped the birds from Jervis, Indefatigable. Seymour. 
Duncan, Albemarle, and Narborough islands under the same name. 
As it happens, it is on James Island that olivacea characters are 
developed to their greatest extreme; on some of the other island- 
there is variation from this standard almost sufficient to justify 
rec ognition subspoc ifirally. Perhaps the outstanding feature of 
this “group" is the cinnamon-tawny throat patch, of most frequent 
occurrence and of greatest intensity on James Island .specimens. 
Birds from Albemarle have this marking less deeply colored, on 
those from Indefatigable it is still more poorly defined, and on 
Charles Island birds ( ridgwayi > thi- feature is even les- distinct, 
though present, more or less dilute, on practically all our adult 
males. So, in a graded series resemblances can be traced in this 
regard, island by island, between the two extremes, on James and 
on Charles. 

\orth and ca«t of the olivacea aggregation is the “ Certhidea 
fusca group,” characterized hv duller, more uniform coloration. 
Curiously, it is the northernmost, most remote bird-, those on Cul- 
pepper and Wenman ( becki ), that show the first step from olivacea. 
In bccki there is still a slight trac e of the lawny throat of olivatea . 
and the general olivaceous color is not unlike that of James Island 
birds. The form on Abingdon and Bindloe islands (fusca) is 
much less olivaceous, being decidedly leaden gray in general color 
tone. The throat patch has nearly disappeared; in many cases 
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it is quite gone, and when present at all it is merely as a pale 
yellowish suffusion. The Tower Island bird ( mentalis ) exhibits 
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Fig. 56. Map showing distribution of the species of Cer- 
thidea. Symbols indicate islands where recorded. 

an accentuation of the features of fusca > being still more grayish; 
the throat patch is about the same. On Hood Island, farthest to 
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the southward, the form cinerascens (superficially closely similar 
to fusca ) passes from grayish to whitish, and the last vestige of 
color on the throat is lost. On Barrington Island the form bifas- 
ciata exhibits the extreme of whitish coloration in the genus, being 
pure white below and pale gray above. On Chatham, the eastern- 
most island of the archipelago, a distinctly marked form, luteolay 
occurs, an intensely olive and yellow colored bird. This olivaceous 
coloration is an intensification of the shade seen in more richly 
colored examples of olivacea . but in luteola the tawny throat patch 
of olivacea does not appear. 

101. Certhidea olivacea Gould 

Ccrthidea olhmcea Gould, 1837a, p. 7 (orig. descr.; Galapagos Ids.); 
1841, p. 106, pi. 44 (“Chatham and James islands”). — Sclater 
& Salvin, 1870, p. 323 (Indefatigable) ,—Salvin, 1876, p. 476.— 
Sclater, 1886, p. 28, part. — Ridgway, 1890, p. 105; 1897, p. 498; 
1902, p. 763.— Gifford, 1919, p. 220, part. 

Certhidea olivacea olivacea Rothschild & Hartert, 1899, p. 148; 1902, 
p. 384. — Snodgrass & Heller, 1904, p. 350. 

Certhidea salvini Ridgway, 1894, p. 358 (orig. descr.; Indefatigable 
Id.); 1897, p. 500. — Hartert, 1919, p. 172 (particulars of type 
specimen, in Rothschild Museum). 

Certhidea albcviarlei Ridgway, 1894, p. 360 (orig. descr.; Albemarle 
Id.) ; 1897, p. 500. — Hartert, 1919, p. 172 (particulars of typo 
specimen, in Rothschild Museum). 

Certhidea olivacea Gould 

Cotype . — British Museum, no. 55.32.19.120; C. Darwin. 

Cotype.— British Museum, no. 55.12.19.127; C. Darwin. 

Cotype. — British Museum, no. 55.12.3 9.164; C. Darwin. 

Neither sex, locality, nor date are upon the labels of the above 
three specimens. 

Cotype. — British Museum, no. 1837.2.21.108: Galapagos: Bur- 
nett and Fitzroy.* 

Certhidea salvini Ridgway 

Type. — Rothschild Museum: 3 ad.; Indefatigable Island; August 
6, 1891 ; Dr. G. Baur; orig. no. 438. 

Certhidea albemarlei Ridgway 

Type. — Rothschild Museum; (im., sex?); Albemarle Island; 
July 21 (1891): Dr. G. Baur; orig. no. 633. 

In the description of this species Ridgway (1894, p. 360) gives 


•James Island. Not a cotype. N.B.K. 
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the original number as 595 (see Hartert, 1919, p. 172), probably 
a slip of the pen, but suggesting also the possibility of the existence 
of another specimen, bearing that number. 

Certhidea olivncea was described by Gould (1837a, p. 7) as 
from the “Galapagos Islands”, no type indicated; described and 
figured later (1841, p. 106, pi. 44), and assumed to be from Chat- 
ham and James. In the British Museum there are four specimens 
that may be regarded as co-types, three collected by Darwin, one 
by Burnett and Fitzroy. Two of the Darwin specimens are “dis- 
mounted”, with glass eyes and wired legs, and all four are dingy 
and discolored in appearance. Only one shows even a trace of 
cinnamon on the throat, a marking that is conspicuously present 
in Gould's colored plate, and in three of the four the bill is 
appreciably heavier than the average in James Island birds. Despite 
discrepancies (and apparently none of these birds is the original 
of Gould’s plate) they are more nearly like James Island birds 
than any others, and James Island must be accepted as the type 
locality. 

Description. — Adult male (James Island): Upper part* gen- 
erally ranging (in different individuals) from drab to buffy brown, 
tending toward grayish on top of head, toward olivaceous on 
dorsum and rump. Kx posed portions of wing coverts, remiges 
and rect rices of the same olive brown coloration. Lore*, super- 
ciliary stripe, circle about eye. throat and upper breast, forming 
a fairly well defined area, vinaceous tawny in highly marked indi- 
viduals, and ranging through paler stages to yellowish white, uni- 
form with rest of under parts. Median portion of abdomen and 
under tail coverts, buff) yellow*. Sides and flanks, biowni&h: 
the tawny thioat patch extends down upon sides of breast to a 
greatei or less extent. Adult female (James Island): Generali) 
paler than the male. Grayish brown above, faintly tinged with 
olivaceous: almost uniformly buffy vellow below, slight! v brightei 
on throat, paler on belly, and darker on sides. iNo trace of the 
cinnamon tawny throat patch appears on any female in our series 
from Janies Island. Juvenal: Three young bird* from Albemarle, 
molting from juvenal plumage, are still mostly in that stage. The 
juvenal plumage is darker colored below than in the later stages, 
and cinnamon buffy edgings to the wing coverts give an effect of 
faintly indicated wing bars. There is no trace of spot* or streaks 
on the ventral surface; they are uniformly colored below*. 
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Habitat. — James, Jervis, Indefatigable, Seymour, Duncan, Albe- 
marie, and Narborough islands. 

Represented in the Academy collection by 124 specimens (nos. 
4537-4611, 4806-4840), collected during the following months. 
James Island: January, July, August, December. Albemarle Island: 
March, April, May, August, November. Indefatigable Island: Janu- 
ary, July, October, November. Duncan Island: August, December. 
Jervis Island: December. South Seymour Island: July, November. 

Although I am placing the birds from these several islands under 
the one name, Certhidea olivacea, there is some justification for 
Ridgway’s (1894) separation of the forms occurring on Inde- 
fatigable and Albemarle. These are the two islands, besides James, 
that are adequately represented in our collection, and it might be 
that more extensive series from Jervis and Duncan would prove 
minor average differences to be existent in specimens from those 
islands as well. 

Male birds from James Island show the most extreme develop- 
ment of the cinnamon-tawny throat patch. It is of more common 
occurrence than is the case on other islands, only two of the 
fifteen males from James Island not having the marking con- 
spicuously present, and in the brightest colored specimens it is 
deeper colored than in any from other islands. Females from all 
the islands as a rule lack any indication of the throat patch; 
occasionally it is faintly shadowed. Albemarle birds ( Certhidea 
albemarlei Ridgway) in comparable plumage are more olivaceous, 
compared to the more grayish colored James Island specimens, 
and the cinnamon-tawny throat is not so deeply colored. The throat 
patch is as commonly present as in the James Island series, but 
the marking is less conspicuous. Many of the Albemarle series 
have the greater and middle wing coverts with bright rufous tips, 
a marking that does not occur on James Island birds. The Inde>- 
fatigable series ( Certhidea salvini Ridgway) is again of an oliva- 
ceous color, but paler than the Albemarle birds, and the throat 
patch is even less conspicuous. It is present on perhaps two-thirds 
of the male birds, but on most of these it is scarcely more than 
indicated, and the brightest colored Indefatigable specimen is com- 
parable to one of the dullest from James Island. 

Briefly to summarize, James Island birds are grayish in body 
hues, especially dorsally, and the cinnamon throat patch is at 
its maximum development. Albemarle birds are olivaceous in 
body hues, with rufous wing bars commonly present, and with 
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the cinnamon throat patch reduced in intensity. Indefatigable 
birds are olivaceous in body hues, though slightly paler than those 
from Albemarle, and the cinnamon throat patch is less commonly 
present than in series from either of the other islands, and never 
so deeply colored as on James Island specimens. 

The three specimens from South Seymour are, of course, indis- 
tinguishable from Indefatigable birds. The series from Jervis 
is inadequate for the drawing of any conclusions. In the Duncan 
Island series, as on birds from the nearby Indefatigable Island, 
the cinnamon throat patch is very slightly developed, but the 
birds are in such worn plumage that had they ever possessed the 
olivaceous body color of the Indefatigable form, it is not now to 
be discerned. I have seen no specimens from Narborough, but 
presumably those would resemble the form upon Albemarle. Birds 
from the three large islands, James, Albemarle and Indefatigable, 
are thus shown to vary along certain definite lines, and to a sufficient 
degree so that the three forms might be regarded as deserving of 
separate names. The nature and extent of the differences, however, 
are such that it seems to me best to keep the three under one name. 
Even the most widely separated variants of this group are capable 
of segregation together as distinct from the other forms of Certhidea . 

There are three birds in juvenal plumage from Albemarle Island, 
collected on March 19, April 14, and April 26, respectively. In 
these the bill is light colored. In midsummer birds (from May 
to August), some of which must be young of the year, the bill is 
light colored, except that in some late August specimens it is be- 
ginning to turn dusky. Undoubtedly mature males, that is with 
bright cinnamon thioat patch, and adult females, taken in July 
and August, have the bill light colored, though with some dusky 
on the upper mandible. Male and female alike, taken from Decem- 
ber to March almost invariably have the bill black. There are 
a few exceptions, in which the bill is dusky above and light colored 
below, but it may be said that black-billed birds are taken only 
during the time indicated, which is the breeding season. The 
annual molt takes place from late April probably into June. 

102. Certhidea fusca Sclater & Salvin 

Certhidea fusca Sclater & Salvin, 1870, pp. 823, 324 (orig. descr.; 

‘'Abingdon and Bindloe islands”). — Salvin, 1876, p. 477. — Sclater, 

1886, p. 28.— Ridgway, 1890, p, 105; 1897, p. 602; 1902, p. 766. 
Certhidea olivaeea fusca Rothschild & Hartert, 1899, p. 151; 1902, 



258 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Papers 


p. 385. — Rothschild, 1902a, p, 46 (nest and eggs). — Snodgrass 
& Heller, 1904, p. 352. 

Certhidea olivacea Gifford, 1919, p. 220, part. 

Certhidea fusca Sclater & Salvin 

Cotype . — British Museum, no. 75.4.2.56; $ ; Abingdon Island; 
December 29, 1868; Dr. A. Habel; orig. no. 97. 

Cotype . — British Museum, no. 85.4.1.190; 6 ; Abingdon Island; 
December 30, 1868; Dr. A. Habel; orig. no, 97. 

Cotype . — British Museum, no. 85.4.1 .191 ; d ; Bindloe Island; 
November 12, 1868; Dr. A. Habel; orig. no. 83. 

Certhidea fusca was based upon one specimen from Bindloe, 
three from Abingdon, no type or type locality designated. In the 
Catalogue of Birds (vol. XI, p. 28) Sclater lists three specimens, 
indicating one from Abingdon and one from Bindloe as "‘types 
of the species"’. There is nothing upon the labels to distinguish 
the type, but in the British Museum register no. 190 is so indi- 
cated. That bird is from Abingdon, which island may thus be 
accepted as the type locality. 

The species fusca is described as having “rostro graciliore", 
compared with olivacea . and the bill is more slender than in Dar- 
win’s specimens that are the basis of olivacea . It is not more 
slender, though, than the mode of recently collected series of 
James Island birds. 

Description. — Adult male and female : Sexes alike. A uni- 
formly grayish appearing bird. Upper parts generally close to 
buffy olive; paler, more grayish, below; sides and flanks tinged 
w T ith brownish. Eye ring and lores whitish. 

Habitat. — Abingdon and Bindloe islands. 

Represented in the Academy collection by 10 specimens fiom 
Abingdon, 18 from Bindloe (nos. 4669-1674, 4798-1799. 4881- 
4900). Those from Abingdon were collected September 18 to 
22, those from Bindloe, September 17 and 18. Of this series, 20 
have the bill black or mostly black, in 8 it is light colored to a 
varying extent. 

A grayer colored bird than becki, of Culpepper and Wenman, 
to the northward, but not so uniformly leaden colored as menlalis 9 
of Tower Island, the most closely adjacent form and the one that 
fusca most nearly resembles. 
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103. Certhidea becki Rothschild 

Certhidea becki Rothschild, 1898, p. liii (orig. descr.; Wenman Id.). 
— Ridgway, 1902, p. 767. — Hartert, 1919, p. 172 (particulars 
of type specimen, in Rothschild Museum). 

Certhidea olivacea becki Rothschild & Hartert, 1899, p. 149; 1902, 
p. 386. — Snodgrass & Heller, 1904, p. 354. 

Certhidea olivacea mentalis Snodgrass & Heller, 1904, p. 353, part 
(Culpepper Id.). 

Certhidea olivacea Gifford, 1919, p. 220, part. 

Certhidea drownei Rothschild, 1898, p. liii (orig. descr.; Culpepper 
Id.). — Ridgway, 1902, p. 767. — Hartert, 1919, p. 172 (particulars 
of type specimen, in Rothschild Museum). 

Certhidea olivacea drownei Rothschild & Hartert, 1899, p. 150. 

Certhidea becki Rothschild 

Type . — Rothschild Museum; S ad. ; Wenman Island; July 31, 
1897; C. D. Hull ( Webster-Harris expedition); orig. no. 236. 
Certhidea drownei Rothschild 

Type . — Rothschild Museum; 3 ad.; Culpepper Island, July 27, 
1897; R. H. Beck (Webster-Harris expedition); orig. no. 148. 

Description. — Adult male and female : Sexes alike. Upper 
parts geneialty close to light brownish olive, less olivaceous on 
head, more so on dorsum. Face, throat and upper breast, pale 
ochraeeous tin varying degree in different specimens) over a 
vaguely defined area; middle of abdomen and under tail coverts 
whitish: sides and flanks olivaceous, slightly paler than back. Wing 
coverts, remiges and reetrices dusky, margined with olhaceous. 
Habitat. — Culpepper and Wenrnan islands. 

Represented in our collection by eight specimens from Cul- 
pepper and five from Wenman, the Culpepper series collected on 
September 25, the Wenman series on September 24 and 25 tnos. 
4675-4676, 4693, 1800-4802, 4901-4906, 4909). Of these speci- 
mens, nine have the bill black or dusky, in four it is mostly light 
colored. 

The Certhidea occurring on Culpepper and Wenman is sufficiently 
distinct from the olivaceous aggregation of the central islands, and 
from fusca and menlaJis , of Abingdon. Bindloe, and Tower, to 
justify its recognition, but our series shows no points of difference 
between the birds of Culpepper and Wenman. The forms becki 
(Wenman Island) and drownei (Culpepper Island) were described 
in the same paper; I am using the name becki as having priority 
on the page on which they both appeared. 
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Becki is the darkest colored, most olivaceous, of the forms of 
Certhidea. Occurring at the northernmost extreme from the central 
islands where olivacea is found, it differs from the mode of olivacea 
in much the same way as does the bird at the southernmost extreme 
— ridgwayi , of Charles Island. These two widely separated forms 
have similarly acquired nearly uniform coloration, but each with 
enough trace of the tawny throat remaining to indicate close re- 
lationship to olivacea . Becki is appreciably darker colored, and 
has even less of the throat patch than ridgtvayi ; in becki , in fact, 
it is barely indicated. In two of the five specimens from Wen- 
man Island (nos. 4*800, 4801) the bill is light colored, the plumage 
is more worn than in the rest of the series (from both islands) 
and they still show traces of molt. These birds are grayer than 
the rest, approaching mentalis in appearance. Possibly these are 
young-of-the-year, a possibility that is borne out by the fact that 
they are the only ones of the becki series with distinctly light 
colored bills. 


104. Certhidea mentalis Ridgway 

Certhidea mentalis Ridgway, 1894, p. 359 (orig. descr.; Tower Id.); 
1897, p. 504; 1902, p. 766. — Hartert, 1919, p. 172 (particulars 
of type specimen, in Rothschild Museum). 

Certhidea olivacea mentalis Rothschild & Hartert, 1899, p. 150. — 
Snodgrass & Heller, 1904, p. 353. 

Certhidea olivacea Gifford, 1919, p. 220, part. 

Certhidea mentalis Ridgway 

Type . — Rothschild Museum; ad., sex.?; Tower Island; Septem- 
ber 2, 1891; Dr. G. Baur; orig. no. 594; “from spirits.” 

Description. — Adult male and female : Sexes alike, and almost 
uniformly colored. In fairly fresh plumage close to drab on the 
upper parts, which fades to a clearer gray in worn specimens. 
Under parts paler, tinged with olivaceous brown on sides. Eye 
ring and lores whitish, upper throat sometimes faintly tinged with 
buffy. A freshly molted bird (Stanford Univ. Museum, no. 5186, 
female, June 23, 1899) is slightly more brown above and more 
buffy on the breast, than is the case in our September-taken 
specimens. 

Habitat. — Tower Island. 

Represented in our collection by 18 specimens, collected on 
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September 14, 15 and 18 (nos. 4677-4692, 4907-4908). The bill 
is black throughout the series except for three birds in which the 
lower mandible is light colored basally. 

This is a well marked form, distinguished by its almost uni- 
formly dull leaden coloration. There is a faint suggestion of a 
paler area on the throat, a reminder of the tawny throat patch of 
olivacea , and the center of the belly is dull whitish, in slight 
contrast to the leaden gray sides. Some individuals of C, fusca 
from Abingdon and Bindloe approach mentalis in being of a more 
uniformly gray coloration than is the mode of fusca-, but the two 
series, lined up in opposing rows of skins, are readily distinguished. 
Fusca is distinctly more whitish below and with more of an oli- 
vaceous tinge throughout, mentalis is uniformly leaden gray, 

105. Certhidea ridgwayi Rothschild & Hartert 

Certhidea olivacea ridgwayi Rothschild & Hartert, 1899, p. 149 (orig. 
descr. ; Charles Island.) — Snodgrass & Heller, 1904, p. 352. — 
Hartert, 1919, p. 149 (particulars of type specimen, in Roths- 
child Museum). 

Certhidea ridgwayi Ridgway, 1902, p. 765. 

Certhidea olivacea Gifford, 1919, p. 220, part. 

Certhidea olivacea ridgwayi Rothschild & Hartert 

Type. — Rothschild Museum; <$ ad.; Charles Island; November 5. 
1897; C. I). Hull ( Webster-Harris expedition); orig. no. 2308. 

Description. — Adult male: Generally similar to the correspond- 
ing stage in C. olivacea . but more gray on upper parts and paler, 
less yellowish, below. Cinnamon-tawny marking on face and throat 
present as in olivacea but paler, more dilute, and more restricted 
as to area. Adult female : As in C. olivacea but generally paler 
colored. Juvenal : Sexes alike. Widely different from young 
olivacea in being heavily streaked below, faintly streaked on the 
back. Top of head blackish; feathers of upper parts (dorsum, 
scapulars, etc.) with blackish centers, margined to a varying extent 
with olivaceous; wing coverts edged with cinnamon rufous, pro- 
ducing two fairly well defined bars across the wing; remiges and 
rectrices dusky, margined with rufescent or olivaceous edgings; 
throat dirty whitish, unmarked; sides of face blackish; fairly well 
defined blackish malar streaks; under parts in general (except 
throat, mid-abdomen, and lower tail coverts) whitish, with heavy 
longitudinal blackish streaks; sides with a brownish tinge. 



262 


CALIFORNIA ACADEMY OF SCIENCES 


[Oc. Papers 


Habitat. — Charles Island. 

Represented in our collection by 53 specimens (nos. 4642-4668, 
4795-4797, 4858-4880), collected during February, March, May, 
June, and October. Black bills predominate in birds taken dur- 
ing October, February, and March, though there are a few in each 
month in which it is light colored or dusky. All young birds and 
all adults collected in May and June have the bill light colored. 

This form, in the further reduction of the tawny throat patch, 
represents a step beyond that reached by olivacea of Indefatigable 
Island. Practically all of the adult males of ridgwayi in our 
series show more or less distinct traces of this marking, but the 
color is pale and washed out, widely spread over the breast in 
many cases but with poorly defined boundaries. Ridgwayi is paler 
colored throughout than olivacea . especially below. The wing 
bars are on the average distinctly marked and bright rufous, as 
in olivacea from Albemaile. I can not verify the supposedly 
broader whitish tips to the rectrices of ridgwayi , as described by 
Rothschild & Hartert. 1 can, however, uphold the statement of 
those authors regarding the bill of ridgwayi , that it “is perhaps 
generally a little stouter.” It is appreciably heavier than in any 
other form of Ccrthidea , among whic h there is otherwise little varia- 
tion in bill structure, and this is a character of some significance, 
considered in connection with the interrelationships of Ccrthidea 
and Camarhynchus . 

The ju venal plumage of ridgwayi differs from the later stages 
in being streaked above and below. This condition persists to 
some extent through the later plumage stages, for many adults 
of ridgwayi show traces of such markings, in contrast to the uni- 
formly plain coloration in all other forms of Ccrthidea . Speci- 
mens of young olivacea at hand are plain colored, with no streaks 
above or below, a juvenal of mentalis at hand (in the Stanford 
University collection) is also plain colored below, and published 
descriptions of the young of other forms describe them as plain 
colored, similar to the adults. The streaked condition of the young 
of ridgwayi is again of significance as regards the relationship 
of Ccrthidea and Camarhynchus. Young of ridgwayi and young 
of some forms of Camarhynchus are closely similar in color and 
markings. 

Some young males of ridgwayi undergoing the post-juvenal molt 
are acquiring on the breast buff-colored feathers that are distinctly 
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richer colored than in the adult female. Apparently they are 
assuming the tawny throat patch in nearly as full intensity as is 
ever attained in this form. 

In its general resemblance to olivacea , and from the manner in 
which the adult male of ridgwayi apparently exemplifies a stage 
differing from olivacea of James Island but a step farther than 
does the male of Indefatigable, it might be assumed that ridgwayi 
should be treated as a subspecies of olivacea , as has been done 
by Rothschild & Hartert and by Snodgrass & Heller. The difference 
in the juvenal plumage, however, seems to preclude any such treat- 
ment, and the difference in thickness of bill, too, though apparently 
a slight feature, is nevertheless of sufficient importance to weigh 
heavily against subspecific treatment. 

There is one specimen in the series (no. 1862, female, May 29, 
1906) that I can only tentatively regard as an example of ridgwayi . 
The bill of this bird is so much heavier than normal as to suggest 
the possibility of its being an immature example of Camarhynchus 
eonjunetus , of which only the adult male plumage is known. In 
the bird in question the bill is shaped as in Cerihidea ridgwayi , 
but is both heavier and longer. It is as heavy as in Camarhynchus , 
but differently shaped, being somewhat longer. (See fig. 55, D. ) 

106. Certhidea luteola Ridgway 

Ccrthidea luteola Ridgway, 1894, p. 360 (orig. descr.; Chatham Id.); 
1897, p. 501; 1902, p. 7G4. — Hartert, 1919, p. 172 (particulars 
of type specimen, in Rothschild Museum). 

Cert hide a olivacea luteola Rothschild & Hartert, 1899, p. 149; 1902, 
p. 385. — Snodgrass & Heller, 1904, p. 351. 

Certhidea olivacea Sclater, 1886, p. 28, part. — Ridgway, 1890, p. 105, 
part. — Gifford, 1919, p. 220, part. 

Certhidka luteola Ridgway 

Type . — Rothschild Museum; 6 ad.: Chatham Island; June 17, 
1891; Dr. G. Baur; orig. no. 56. 

Description. — Adult male and female : Sexes alike. A yellowish 
appearing bird. Upper parts generally close to buffy citrine in 
fresh plumage, approaching light brownish olive in more worn 
condition. Under parts paler, more yellowish; middle of abdo- 
men and lower tail coverts whitish; sides and Banks tinged with 
brownish. Eye ring and lores whitish or yellowish. Upper throat 
sometimes tinged with brighter saffron than rest of under parts. 
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A young bird (juvenal plumage) in the Rothschild Museum is 
uniformly colored below, but another in juvenal plumage in the 
United States National Museum (no. 316948) is heavily streaked, 
as in the young of C. ridgwayi . For this lack of uniformity there 
is no explanation at present. 

Habitat. — Chatham Island. 

Represented in the Academy collection by 51 specimens (nos. 
4612-4641, 4791-4794, 4841-4857), collected during January, 
February, July, September, and October. The bill in all July 
specimens (5 in number) is light colored; in September and 
October birds it is mostly light colored, in a few it is black and 
in a few intermediate; in January and February birds (19 in 
number) the bill is black in all but two. 

In this form the sexes are alike, both lacking the rufous throat 
marking that is seen on the male of C. olivacea . According to 
Rothschild & Hartert (1899, p. 149) and Snodgrass & Heller (1904, 
p. 351) an indication of this feature is occasionally present on 
Chatham Island birds, but no trace of it is to be seen among 
the males of our series, though there is in some cases an intensifica- 
tion on the throat of the generally yellowish ventral coloration. 
In general coloration luteola resembles the non-rufous throated 
examples of olivacea , as represented on Albemarle and Inde- 
fatigable, but it is even brighter olivaceous above and brighter 
yellow below. Neither the juvenal plumage nor the molts are 
represented in our series. 

107. Certliidea cinerascens Ridgway 

Certhidea cinerascens Ridgway, 1890, p. 105 (orig. descr.; Hood Id.); 

1897, p. 503; 1902, p. 768.— Gifford, 1919, p. 223, part. 
Certhidea cinerascens cinerascens Rothschild <fe Hartert, 1899, p. 

151. — Snodgrass & Heller, 1904, p. 354. 

Certhidea olivascens ( lapsus calami) Ridgway, 1890, p. 124. 

Certhidea cinerascens Ridgway 

Type . — United States National Museum, no. 116069; $ ad. ; Hood 
Island; April 7 (1888); U. S. Fish Commission, Voyage of Alba- 
tross, 1887-88. 

Description. — Adult male and female : Sexes alike. A uni- 
formly grayish appearing bird. Upper parts generally close to 
grayish olive; whitish below. Eye ring and lores whitish. Slightly 
paler edges to wing coverts produce faintly indicated wing bars. 
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Habitat. — Hood Island and Gardner-near-Hood. 

Our series consists of 34 skins from Hood Island, and 58 from 
Gardner-near-Hood (nos. 4694-4747, 4803-4804, 4910-4945). The 
Hood Island series was collected on January 31, February 1 and 
3, June 23 and 28, July 2, and September 25 and 27. The Gardner 
Island series was collected on February 3, June 23 and 27, Septem- 
ber 28, 29, and 30. In January and February birds (28 in num- 
ber) the bill is black in nearly every case; in a few individuals 
the lower mandible is light colored basal ly. In June and July 
specimens (16) the bill is light colored. In September specimens 
(48) the bill is light colored in nearly every case; in a few it is 
dusky, in just one is it as black as in January and February skins. 

On a basis of resemblance cinerascens and fusca might well 
be regarded as two slightly differentiated subspecies. Birds from 
Abingdon and Bindloe ( fusca ) on the one hand, and from Hood 
and Gardner (cinerascens) on the other, are, in fact, so closely 
similar that were the islands closely adjoining they might all be 
placed under one name. There is no greater difference in the 
two lots than there is between specimens of olivacea from James 
and Albemarle islands. 

In the Abingdon-Bindloe series there is a greater number of 
darker, more grayish colored birds, in the Hood-Gardner series 
a larger proportion of paler, more whitish colored ones. But there 
are many skins in comparable plumage in the two lots that are 
indistinguishable in appearance. Similarly as to the supposed 
differences in length of bill (fusca has been described as having 
a slightly longer bill), there is a greater proportion of specimens 
of fusca in the entire series that approach the maximum measure- 
ments and a greater number of cinerascens that approach the mini- 
mum. but there are many in the two lots that are exactly alike. 
The differences between fusca and cinerascens . remote as are their 
island habitats, are slight and elusive, and are only apparent at 
all in large series of skins. 

108. Certhidea bifasciata Ridgwav 

Certhidea bifasciata Ridgway, 1894, p. 359 (orig. descr.; Barring- 
ton Id.); 1897, p. 504; 1902, p. 768.— Hartert, 1919, p. 171 (par- 
ticulars of type specimen, in Rothschild Museum). 

Certhidea cinerascens bifasciata Rothschild & Hartert, 1899, p. 151. — 
Snodgrass & Heller, 1904, p. 356. 

Certhidea cinerascens Gifford, 1919, p. 223, part. 

Certhidea bifasciata Ridgway 

Type . — Rothschild Museum; ad., sex?; Barrington Island; Dr. 
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G. Baur; orig. no. 593; “from spirits.” In Ridgway’s description 
the date of capture is given as July 9, 1891; there is no date upon 
any of the three labels now attached to the specimen. 

Description. — Adult male and female : Sexes alike. The palest 
colored form of Certhidea . A uniformly whitish appearing bird. 
Upper parts generally gray with scarce a tinge of olivaceous. Below 
pure white, tinged with grayish on flanks and occasionally with a 
faint tinge of yellowish on throat. Lores, eye ring, and a fairly 
well defined superciliary stripe white. Jutrend (male, coll. Stan- 
ford University Museum, no. 4922; May 29, 1899): Essentially 
like the adult, but not so purely white below and darker on the 
flanks. Upper surface rather darker than in the adult, and feathers 
of dorsum with obscurely indicated dusky cross bars. 

Habitat. — Barrington Island. 

Our series comprises 58 skins (nos. 1748*1790, 4805, 1946-4968). 
Forty-six specimens were col let ted from October 20 to 21, the 
remaining seven on July 9 and 10. One of the July specimens 
has the bill dusky, and on ten of the October birds it is black or 
mostly dusky. Bi fasciola is a well marked form, the palest colored 
of any of the Cerlhidea. The color characters hold good nearly 
throughout the series, but the gap between cinerascens and bifasciata 
is definitely bridged b\ individual variants in both lots. 


Specimens of the species of Cath'dca in the Academy Collection and (figures 

IN PARENTIIEvSIS) IN TITL STANFORD UNIVERSITY COU ECTION 

Sex 


Name 

Island 

Male 

Female 

YOU MR 

un determined 

Certhidea becki 

Culpepper 

2 

0 



Certhidea becki 

Wenman 

1(1) 

1 


3 

Certhidea fusca 

Abingdon 

8 

7 



Certhidea fusca 

Bindloe 

8 

13 


2 

Certhidea mentalis 

Tower 

1G 

2(1) 



Certhidea olivacea 

James 

15 

8 


2 

Certhidea olivacea 

Jervis 

8 

1 



Certhidea olivacea 

Seymour 

2 



1 

Certhidea olivacea 

Indefatigable 

28 

10 


8 

Certhidea olivacea 

Duncan 

7 

0 


2 

Certhidea olivacea 

Albemarle 

18(1) 

5 

3 

(1) 

Certhidea bifasciata 

Barrington 

80(2) 

22(2) 

a) 

1 

Certhidea luteola 

Chatham 

80 

17 


4 

Certhidea cinerascens 

Hood 

19(8) 

15 


1 

Certhidea cinerascens 

Gardner-near- 

36(4) 

20 


1 


Hood 





Certhidea ridgwayi 

Charles 

20 

19 

12 

1 



Measurements in millimeters (average, minimum and maximum) of the 

SPECIES OF Certhidea 


No. 181 


SWARTH — A VIFAUNA OF THE GALAPAGOS ISLANDS 


267 


wiflioooooioiooiaoooio 

oonnoujonooconm 

■»-^«eoecc4eoeo«eceoeocoec 


O O N va f) O 

«J co -a* e*j ec ui «■* 


loot-* NN 
■*» c*s «© **f 


COOONNOlflOONiaiOX 
HC>HO>dHHdNH|HCioicij 
HNNhWNNNNNNhHh 
5 OWOONOOOOCOOuiN 

C -i oi flf> oi ai © © ©> © © © ao oo ao 

H MOO>V<fi9090(C(£)0>OH 


© NOONOCW 
© ©OOhhh .-J 
CM NNNNWNN 
© © ©CO © © © © 
O) Ci OV O', o o c O) 
— ' ihhhNNNh 


OONiOOONNOOOOtOO 

ooociidoocOHedoo 

5 NOONlAlOOlCNlflNONOC 

E ci Ov © © ci « © Os © © © Os © X 

sj tOcO3>«lXA«D0i('.^'X^ 

9iAC)0)C>QOiO)S>O)9)n 


1ft lOlflXOOiCW 


ift © ift © © ift © ift 

© ci ci o 6 ci <-< o: 


nooks eo tc 
dodo o' o 


i:oooMCi£toou:oifiinc4 


__ © ift ift ift tft ift © ift © © © 04 ift © 

"Z r- t- mV « ^ td id <c so h ot i' 

KKMMW'JCOttttWWWP'W 
flN ^iCt'UJC iC l-(MC 


o ift co co c-i as 
ac ai -or © us 
eo cc eo « to co 


iCldCOlMCvaNWMNOC 


5* ot.ocoiftiooooocMcgo»ft 


1C ift © ift 04 © © © 

ift oudeoeoiocfti 

»ft Ift ift io to 1 ft ift ift 
© COCC 4 NOC 

** ei — < o= — 3 c ci © 

ift ■^rioiciftio^rift 
©COj't ©CM CO 
■O’ ift © C>4 04 04 r< 

m io *T ift io ift ift 


& C | .§ -S £ 

6 ^<xh^£j§< 56 : 




SS£,£! 

miv. 


ssgg?! 

2 3 12 .12 3 .1 

ttt % aM 

;0uuy; 


|?g£g 
S!S 2 g |j « «e « « 
1 1; 5 S 

£ o e c o 

«g«SS?88f 

tJ'0-0"CJ’r'0 , ct5 ,, c 

553235335 

^ )m k M |m kl k« k* 


: .5 NN««eeobeceece 


t'CMXCNlfiCCCCC 


Certhidea luteola Chatham 51.0(49.5-54.4) 35.1(33.0-38.5) 10.4 < 0.8-11.0) 20.5(19.8-21.5) 15.1(14.2-16.0) 

Certhidea ridgwayi Charlea 52 4(51.5-53.0) 36.2(34.5-38.0) 10.7(10.0-11.0) 20.3(19.5-21.2) 14.6(14.0-15.0) 

Certhidea cineraacens Hood 52 1 (51.0-53 0) 38.3(36.8-42.0) 10.8( 9.5-11.5) 19.7(19.0-20.5) 13.9(12.8-14.6) 

Certhidea einorawetv* Gardner-near-Hood 51.5(49.8-53 0) 39.2(37.8-41.5) 10.4 ( 9.8-11.0) 18.6(18.2-19.0) 14.2(14.0-14.5) 

Certhidea hifasriatA Barrington 50.9(50.2-52.0) 35 9(34.2*37.0) 10 3( 9.8-10.8) 19.3(18.2-20.0) 13.6(13.0-14.0) 
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Genus Pinaroloxias Sharpe 

Pinaroloxias Sharpe, Cat, Birds Brit. Mus., X, 1885, p. 62, fig:. (Type, 
Cactomis inomata Gould.) 

Cocomis Townsend, Bull. Mus. Comp. Zool., XXVII, no. 8, 1896, p. 
123. (Type, Cocomis agassizi Townsend.) 

Geospizidae of medium size (wing about 68 mm.) ; coloration, 
in the adult male uniformly black except that the under tail coverts 
are varied with buff; female and young streaked (plumage in its 
several variations essentially as in Gcospiza ) ; bill slender, sharp- 
pointed and decurved, culmen curved, gonys straight; tarsus rela- 
tively long, ratio of “middle toe with claw” to tarsus about 8 : 10. 
(See Ridgway, 1901, p. 516, for structural details.) 


Pinaroloxias inornata (Gould) 

C ado mis inomata Gould, 1843, p. 104 (based upon a specimen 
supposed to have come from Bow Island, Low Archipelago, 
Polynesia) ; 1844, p. 42, pi. 25. 

Loxops inomata Gray, 1859, p. 28. 

[Genus ?] inomata Salvin, 1876, p. 486 (discussion of systematic 
position ) . 

Pinaroloxias inomata Sharpe, 1885. p. 52, fig. (establishment of 
genus Pinaroloxias ); 1909, p. 193 (Cocos Id.). — Richmond, 1902, 
p. 247 (important discussion of history and nomenclature). — 
Gifford, 1919, p. 242 (life history). 

Cocomis agassizi Townsend, 1895, p. 123, col. pi. (Cocos Id.; new 
genus and species; type in U. S. Nat. Mus.). — Ridgway, 1901, 
p. 516. — Rothschild, 1902, p. 6. — Snodgrass & Heller, 1902, p. 518. 

Habitat. — Cocos Island, Costa Rica. 

Cactornis inornata Gould 

Type . — British Museum, no. 56.3.15.8; (8?); “Bow Island” («« 
Cocos Island. Costa Rica); (no date); received from Dr. Hinds. 

Cocornis agassizi Townsend 

Type, — United States National Museum, no. 131680; & ad.; “Cocos 
Island, Pacific Ocean;” February 28, 1891; C. H. Townsend. 

Description. — Adult male . — Uniform black except that the lower 
tail coverts are generally more or less broadly margined with pale 
huffy. These huffy margins are sometimes so broad as to almost 
entirely hide the black centers of the feathers, sometimes (rarely) 
so nearly absent as to be discerned with difficulty. Adult female . — 
Dusky olivaceous in general appearance. Feathers of upper parts 
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blackish, edged (broadly, narrowly, or hardly at all) with oli- 
vaceous. Feathers of rump so broadly margined as to hide the 
basal dark color, and rump consequently uniformly olivaceous, 
or (in very dark colored specimens) cinnamomeus. Under parts 
yellowish buff, paler on the abdomen, brownish on sides and flanks. 
Below generally streaked with dusky, most heavily on breast and 
sides, least on throat and lower belly. Under tail coverts buffy 
yellow, unmarked or with a few faint streaks. Greater and median 
wing coverts tipped with cinnamomeus, producing two well defined 
wing bars. Remiges dusky, narrowly edged with olivaceous; 
edgings broader and more cinnamomeus on tertials. Rectrices 
dusky, edged and tipped with olivaceous and cinnamomeus. There 
is considerable variation in general coloration (some darker, some 
paler I , and in amount and extent of ventral streaking. 

Males that are presumably immature are in a streaked plumage 
indistinguishable from females. Eleven males at hand are in parti- 
colored plumage, blotched with black and with streaked feathers 



Fig. 57. Pinaroloxias inomata, male (no. 7422), 

Cocos Island. 

in various degrees. These birds are not molting apparently, for 
no pin feathers are to be seen. No birds in Juvenal plumage are 
in the series. 

There are at hand 120 specimens in the Academy collection 
(nos. 7108-7521. 30033-30638) and seven from the Stanford Uni- 
versity collection. Of the Academy series, 114 were collected 
September 4 to 13, 1905. and six on December 9, 1927: the Stan- 
ford University series was collected on June 30, 1899. The 
Academy series consists of 44 black males. 11 parti-colored males, 
19 streaked males. 39 females, 7 sex not determined. 

Of the black males, one September bird has a parti-colored bill: 
in all the others it is black. Of the parti-colored males (Septem- 
ber), all have the bill dusky, not black. Of the streaked males 
(September), one has a jet black bill, one dusky, 17 pale colored. 
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Of the 39 females (September) , 23 have a black bill, 16 pale 
colored or (a few) dusky. Of the Stanford Museum specimens* 
collected June 30, the two black males have the bill black, two 
streaked males dusky , two females pale colored . 

There seems to be no reason to doubt that Pinoroloxias belongs 
to the Geospizidas, the only member of the group found elsewhere 
than in the Galapagos Islands. Its plumages, so far as they are 
known, parallel those of Geos pi za; in bill structure and general 
size it is more nearly like Certhidea. 
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50 col. pi. The separate parts were issued as follows: 
pp. 1-16, July, 1838; pp. 17-32, January, 1839; pp. 33-56, 
July, 1839; pp. 57-96, November, 1839; pp. 97-164, March, 
1841. (See Sherborn, Ann. Mag. Nat. Hist., XX, sixth 
series, 1897, 483.) 

r ' “Most of the Galapagoan species had been previously 

described by Mr. Gould in Proc. Zool. Soc. London, Pt. 
V, 1837, pp. 4-7, 9-11, 22, and 26-27, but the following 
are additional thereto: Strix punctatissimu, “G. R. Gray/' 
p. 34, pi. IV (James Island); Pyrocephalus nanus, p. 45, 
pi. VII; Pyrocephalus dubius , p. 46; Mywbius ?nagni~ 
tostris, p. 48, pi. VIII (Chatham Island); Sylvicola 
aureola, p. 86, pi. XXVIII; Zenmida galapagoensis, p. 115, 
pi. XLVI; Totamis fulighwsus , p. 130; Zapornia spilonata, 
p. 132, pi. XLIX; Lams ftdiffinosus , p. 141. (The locality, 
except where otherwise stated above, is given simply as 
‘Galapagos Archipelago.*) The following previously de- 
scribed species are figured: Craxirex galapagoeyisis, pi. 
II; Otus galapagoensis, pi. Ill; Progne modestus , pi. V; 
Mimas trifasciatus, pi. XVI; M. melanotis , pi. XVII; M, 
par vulu& 9 pi. XVIII; Gcospiza magnxrostris , pi. XXXVI; 
G. strenaa, pi. XXXVII; G. fort is, pi. XXXVIII; G. 
parvnla , pi. XXXIX; Camarhynchus psittacula , pi. XL; 
C. crassirostris , pi. XLI ; Cart or nh s* scandens, pi. XLI1; 
C. ass i mil is, pi. XLIII; Certhidea oUvacea , pi. XLIV. 
Craxirex (type, Polyborus galapagoensis, Gould), p. 22, 
is described as a new genus” (Ridgway). 

1841. Gray, George Robert. (See Gould, J.) 

1843. Gould, J. Descriptions of nine new species of birds collected 

during the recent voyage of H. M. S. Sulphur. Proc. 
Zool. Soc. London, pp. 103-106. 

One of the newly described forms is Ca^tumi# inor - 
nata , supposedly from Polynesia, but shown at a much 
later date (Richmond, 1902) to be the same bird that 
was named by Townsend (1895) Cocornis agassixi, from 
Cocos Island. 

1844. Gould, John. The j zoology i of j the voyage of H. M. S. 

Sulphur, | under the command of i Captain Sir Edward 
Belcher, R.N., C.B., F.R.G.S., etc. | during the years 
1836-42. | Published under the authority of the Lords 
Commissioners of the Admiralty, j — \ Edited and Superin- 
tended by j Richard Brinsley Hinds, Esq., Surgeon, R.N., 
Fell. Roy. Col. Surg. I attached to the expedition. ! — vol. 
1 . — j Mammalia, by J. E. Gray, Esq. F.R.S., &c. — 
Birds, by J. Gould, Esq. F.R.S., &c. | Fish, by J. Rich- 
ardson, M.D., F.R.S., &c, I — | London: | Published by 
Smith, Elder and Co., 65, Comhill. j MDCCCXLIV. 

Birds. | By | John Gould, Esq., F.R.S., etc. Pp. 
39-49, pis, 19-34. Cactomis inornatus (= Piiuiroloxias 
inomata), p. 42, pi. 25; Coccyzus ferruginous , p. 46, pi. 
29. 
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1844. Gray, G. R. List of the specimens of birds in the collec- 
tion of the British Museum. Part III. Gallinse, Grate, 
and Anseres. Pp. 1-209. 

1848. Gray, G. R. List of the specimens of birds in the collec- 
tion of the British Museum. Part I. Accipitres. (Sec- 
ond edition). Pp. i-viii -f 1-120. 

1853. [Bonaparte, C. L.] “Ch. L. Bonaparte’s Classification 

Vogel, Conspectus Larinarum, und neue Arten.” Jo urn. 
fur Om., 1853, pp. 46-47. 

1859. Darwin, Charles. On the Origin of Species by means ^f 
Natural Selection, or the Preservation of Favoured 
Races in the Struggle for Life. London. 

Chapter XII contains observations upon, and deduc- 
tions from the occurrence and distribution of birds on 
the islands of the Galapagos Archipelago. 

1859. Gray, George Robert. Catalogue of the birds of the tropical 
islands of the Pacific Ocean, in the collection of the British 
Museum. Pp. 1-72. 

1859. Sclater, Philip Lutley. A Synopsis of the Thrushes 

(Turdidae) of the New World. Proc. Zool. Soc. London, 
pp. 321-347. 

Includes Mimus tt-ifasciiituft (Charles Island), M. 
melanotis (Chatham and James islands), and Af. parvulu# 
(Albemarle Island). 

1869. Gray, G. R. Notes on the Bills of the Species of FlamiJlgo 

(Phoenicopterus) . Ibis, pp. 438-443, pis. XIII-XV. 

Naming Phcenicoptet'us glyphorhynchus , new species, 
from the Galapagos Archipelago. 

1869. Habel, Dr. [A.] [Exhibition of, and remarks upon, some 

birds from the Galapagos Islands.] Proc. Zool. Soc. Lon- 
don, p. 433. 

1869. Sundevall, Carl J. CEfversigt of fogelslagtet Dendroeca. 

CEfvers, af K. Vetensk. Ak. Forhandl., Stockholm, pp. 
605-618. (Not seen by me.) 

1870. Sclater, P. L., and Salvin, Osbert. Characters of new Species 

of Birds collected by Dr. Habel in the Galapagos Islands. 
Proc. Zool. Soc. London, pp. 322-327, 6 text figs. 

“Based on a collection made by Dr. A. Habel, of 
New York, the total number of specimens being 460, 
representing three islands, as follows: Indefatigable 
Island (267 specimens); Bindloe Island (94); Abingdon 
Island (84); island unspecified (15). A list of the 37 
species is given on page 323, showing the number of 
specimens collected of each, and also the number of speci- 
mens procured on each island. The new species described 
are as follows: (1) Certhidea fusca , p. 324, fig. 1, Abing- 
don and Bindloe islands; (2) Camarhynchu s variegatus , 
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p. 324, fig. 2, Abingdon and Bindloe islands; (3) 
Camarhyncku8 habeli , p. 326, fig. 3, Abingdon and Bindloe 
islands; (4) Camarhyuchus prosthemelas, p. 326, fig. 
4, Indefatigable Island; (6) Cactomis abingdoni , p. 326, 
fig. 6, Abingdon Island; (6) Cactomis pallida , p. 327, fig. 
6, Indefatigable Island; (7) Nycticotax pauper , p. 327, 
Indefatigable Island” (Ridgway). 

1870. Sclater, P. L. Further Notes on the Cuckoos of the Genus 

Coccyzus. Proc. Zool. Soc. London, pp. 166-169. 

1871. Sundevall, Carl J. On Birds from the Galapagos Islands. 

Proc. Zool. Soc. London, pp. 124-130. 

“Based on collections made by Dr. Kinberg, zoologist 
and surgeon of the Swedish frigate Eugenie (Commander 
Virgin), during nine days of May, 1852. Twenty-six 
species are enumerated, of which the following are de- 
scribed as new: (1) Ardea plumb e a, pp, 125, 127, James 
Island; (2) Spheniscus mendiculus , pp. 126, 129, James 
Island” (Ridgway). 

1872-1873. Sundevall, Carl J. Methodi naturalis Avium disponen- 
darum tentamen. Forsok till Fojelklassens naturenliga 
uppstallning. (Appendix.) Pp. [vi,] lxix, 187 (12) : 1 pi. 

There is an English translation, with notes, by Fran- 
cis Nicholson (London: R. H. Porter, 1889). 

1873. Sclater, P. L., and Salvin, O. Nomenclator avium neotro- 

picalium sive avium quse in regione neotropica hucusque 
repertae sunt nomina systematice disposita adjecta sua 
cuique speciei patria accedunt generum et specierum 
novarum diagnoses. London, 1873, viii 4- 163 pp. 

1874. Sharpe, Richard Bowdler. Catalogue of the Accipitres, or 

diurnal birds of prey, in the collection of the British 
Museum. Cat. Birds Brit. Mus., vol. I, 1874, xiii 4* 479 
pp., XIV pis., text figs. 

1876. Sharpe, R. B. Catalogue of the Striges, or nocturnal birds 
of prey, in the collection of the British Museum. Cat. 
Birds Brit. Mus., vol. II, 1875, xi 4- 325 pp., XIV pis., 
text figs. 

1876, Salvin, O. On the Avifauna of the Galapagos Archipelago. 

Trans. Zool. Soc. London, IX, pt. 10, pp. 447-510. pis. 
LXXXIV-LXXXIX, text figs. 

See Ridgway, 1897, p. 664, for a half-page abstract 
of this publication, beginning “This most important con- 
tribution to our knowledge of Galapagos ornithology is 
a masterly treatment of the subject.” One species 
(CEstreluta pkmopygia , p. 507, pi. LXXXVIII, fig. 1) de- 
scribed as new. 

1876. [Sclater, P. L.] “Extract from a Report by Commander 
Cookson, R, N., of a visit by H. M. S. ‘Peterel* to the 
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Galapagos Islands in July 1875.” Proc. Zool. Soc. Lon- 
don, pp. 178-179. 

Casual mention of birds. 

1877. Reichenow, A. Systematische Uebersicht der Schreitvogel 
( Gressores ), einer natiirlichen, die Ibidas , CiconicUe, 
Phcenicopteridae, Scopida ?, Balosnicipidae und Ardeidm 
umfassenden Ordnung. Journ. fiir Orn., no. 139, Juli, pp. 
225-277. 

First application (p. 253) of the name Ardea aunde - 
valli to the Galapagos Green Heron. 

1877. Sharpe, R. B. Birds. In Gunther, A. Account of the 

Zoological Collection made during the visit of H. M. S. 
“Peterel” to the Galapagos Islands. Proc. Zool. Soc. 
London, pp. 65-66. 

1878. Saunders, H. On the Larinse or Gulls, Proc. Zool. Soc. 

London, pp. 155-212, 16 figs, in text. 

1879. Sharpe, R. B. In: An account of the petrological, botanical, 

and zoological collections made in Kerguelen’s Land and 
Rodriguez during the Transit of Venus expeditions, 
carried out by order of Her Majesty’s government in the 
years 1874-75. Philos. Trans. Royal Soc. London, vol. 
168 (extra volume), 1879, IX + 579 pp., 50 pis. Note 
on Anous (supplementary to “Birds” [of Rodriguez]), 
pp. 467-469. 

Anous galapagensisy new species, from Dalrymple 
Rock, Chatham Island. 

1879. Wolf, Theodor. Title page as follows: 9/10. j Ein Besuch | 

der i galapagos-In^eln. | von j Dr. Theodor Wolf, j 
Staatsgeologe der Republik Ecuador in Guayaquil. 

Inner cover, preceding title page, as follows: 
Sammlung von Vortragen j fur das deutsche Folk. | 
Herausgegeben | von i Wilhelm Frommel, Professor in Hei- 
delberg, und Dr. Friedrich PfafT, Professor in Erlangen, j 
| — Erster Band. { — j Heidelberg. | Carl Winter’s 
Universitatsbuchhandlung. | 1879. Pp. 257-300 (also 

separately paged 1-41), 3 pis. (map of the Archipelago, 
map of Charles Island, drawing of Cormorant Spit, 
Charles Island). 

A narrative account of a visit to Charles and Chat- 
ham islands in August, 1875. Passing mention of ani- 
mal life, including a little about birds. 

1880. Markham, A. H. A Visit to the Galapagos Islands in 1880. 
Proc. Royal Geog. Soc. new ser., vol II, pp. 742-755. 

Casual mention of birds. 

Salvin, O. Notes on Captain Markham’s “Visit to the Gala- 
pagos Islands.” Proc. Royal Geog. Soc., new ser., vol. 
II, pp. 755-758. 


1880. 
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1881. Sharpe, R. B. Catalogue of the Passeriformes, or perching 
birds, in the collection of the British Museum. Cichlo- 
morph®: Part 111. Containing the first portion of the 
family Timeliid® (Babbling-Thrushes). Cat. Birds Brit. 
Mus., vol. VI, xiii -f 420 pp., XVIII pis., text figs. 

1883. Salvin, O. A List of the Birds collected by Captain A. 

H. Markham on the West Coast of America. Proc. Zool. 
Soc. London, pp. 419-432. 

Contains original description of Diomedea irrorata , 
from Callao Bay, Peru; various species from Charles 
Island. 

1885. Sharpe, R. B. Catalogue of the Passeriformes, or perching 

birds, in the collection of the British Museum. Fringilli- 
formes: Part I. Containing the families Dic®id®, 

Hirundinid®, Ampelid®, Mniotiltid®, and Mot&cillid®. 
Cat. Birds Brit. Mus., vol. X, xiii 4- 682 pp., XII pi., 
text figs. 

1885-1894. Sharpe, R. Bowdler. A monograph of the Hirundinidse 
or family of swallows. London: Henry Sotheran & Co. 
Vol. I, pp. i-lxx -f 1-355, pis. 1-64; vol. II, pp. 1-vii + 
357-673, pis. 65-129. 

Progne concolor , pp. 463, 487, pis., 81 (map), 90. 

1886. Iiidgway, Robert. Description of a new species of oyster- 

catcher from the Galapagos Islands. Auk, III, p. 331. 
H&matopus galapage^usisy from Chatham Island. 

1886. Sclater, P. L. Catalogue of the Passeriformes, or perching 

birds, in the collection of the British Museum. Fringilli- 
formes: Part II. Containing the families Coerebid®, 

Tanagrid®, and Icterid®. Cat. Birds Brit. Mus., vol. 
XI, xvii -f 431 pp., XVIII pis., text figs. 

1887. Ridgway, R. Description of a recently new oyster-catcher 

(Hwmatopufi galapagensis) from the Galapagos Islands. 
Proc. U. S. Nat. Mus., 1886, pp. 325-326. 

1888. Sclater, P. L. Catalogue of the Passeriformes, or perching 

birds, in the collection of the British Museum. Oligo- 
myod®, or the families Tyrannid®, Oxyrhamphid®, 
Piprid®, Cotingid®, Phytotomid®, Philepittid®, Pittid®, 
Xenicid®, and Euryl®mid®. Cat. Birds Brit. Mus., vol. 
XIV, xix + 494 pp., XXVI pis., text figs. 

1888. Sharpe, R. B. Catalogue of the Passeriformes, or perching 
birds, in the collection of the British Museum. Fringilli- 
formes: Part III. Containing the family Fringillid®. 

Cat. Birds Brit. Mus., vol. XII, xv *f 871 pp., xvi pis., 
text figs. 

1890. Ridgway, R. Scientific results of explorations by the U. S. 

Fish Commission Steamer Albatross. . . . No. 1. Birds 
collected on the Galapagos Islands in 1888. Proc. U. S. 
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Nat. Mus., XII, 1889 (Feb. 6, 1890), pp. 101-128, 6 text 
figs. 

“Based upon a collection made, in April, 1888, by 
Prof. Leslie A. Lee, naturalist of the expedition, assisted 
by Mr. Charles H. Townsend and Mr. Thomas Lee. 

“Forty-seven species are mentioned, of which the 
following are described as new: (1) Nesomnnus (new 
genus: Type, Orpheus melanotis , Gould) macdonaldi. 
Hood Island, p. 103, fig. 1; (2) Neso-mimiu s* personatus , 
Abingdon Island, p. 104; (3) Cet'thidea cinerasrois, Hood 
Island, p. 105; (4) Geospiza conirostHs , Hood Island, p. 
106, fig. 2; (5) Geospiza media , Hood Island, p. 107, fig. 
3; (6) Cactmmis brexnrostris, Charles Island, p. 108, fig. 
4; (7) Camarhynchus towrutendi, Charles Island, p 110, 
fig* (8) Camarhynchus pauper , Charles Island, p. Ill, 
fig. 6; (9) Peecilonetta gala pay ens is, Charles Island, p. 
115. Besides these, two other species were named pro- 
visionally, as follows: Cactomis hypolcuca (if distinct 
from C, pallida, Sclater and Salvin), James Island, p. 
109, in text; Pyy'ocephalus minimus , Chatham Island, p. 
113, in text” (Ridgway). 

1890. Townsend, C. H. Scientific results of Explorations by the 

U. S. Fish Commission steamer Albatross. No. XIV. 
Birds from the coasts of western North America and 
adjacent islands, collected in 1888-89, with descriptions 
of new species. Proc. U. S. Nat. Mus., XIII, Sept. 9, 
1890, pp. 131-142. 

1891a. Baur, George Hermann Carl Ludwig. On the origin of the 
Galapagos Islands. Am. Nat., XXV, pp. 23 7-229, 307-319. 

“Dr. Baur's theory is that the Galapagos are conti- 
nental islands, originated through subsidence. . . . This 
paper was written before Dr. Baur visited the Galapagos” 
(Ridgway). 

1891b. Baur, G. [Comments upon the distribution of birds and 
reptiles on the Galapagos Islands.] Am. Nat., XXV, pp. 
902-907. 

1891. Shelley, G. E. Catalogue of the Picarhe in the collection 

of the British Museum. Scansores and Coccyges, con- 
taining the families Rhamphastida?, Galbulidse, and 
Bucconidse, by P. L. Sclater, and the families Indica- 

toridae, Capitonidae, Cuculidre, and Musophaguhe, by G. 
E. Shelley. Cat. Birds Brit. Mus., vol. XIX, xii -t 485 
pp., XIII pis., text figs. 

1892. Agassiz, Alexander. Reports on the dredging operations 

off the west coast of Central America to the Galapagos, 

to the west coast of Mexico, and in the Gulf of Cali- 

fornia, in charge of Alexander Agassiz, carried on by 
the U. S. Fish Commission Steamer “Albatross”, Lieut. 
Commander Z. L. Tanner, U. S. N., commanding. II. 

General sketch of the expedition of the “Albatross”, from 
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February to May, 1891. Bull. Mus. Comp. Zool., XXIII, 
no. 1, pp. 1-89, pis. I-XXII. 

“This important work contains no special reference 
to birds, but excellent descriptions of the several islands 
are given besides other information of much interest in 
connection with the subject” (Ridgway). It was followed 
by a series of reports dealing with the various biological 
collections that were made. 

1893. Ridgway, R. Remarks on the avian genus Myiarchus, with 
special reference to M. yucatanensis Lawrence. Proc. U. 
S. Nat. Mus., XVI, pp. 605-608. 

Includes description of the genus Eribates , with the 
one species, E . magnirostris. 

1893. Salvadori, Tommaso. Catalogue of the Columbae, or pigeons, 

in the collection of the British Museum. Cat. Birds Brit. 
Mus., vol. XXI, xvii -f 676 pp., XV pis. 

1894. Lucas, Frederic Augustus. Notes on the anatomy and 

affinities of the Coerebidse and other American birds. Proc. 
U. S. Nat. Mus., XVII, pp. 299-312, 13 text figs. 

1894. Ridgway, R. Descriptions of twenty-two new species of 
birds from the Galapagos Islands. Proc. U. S. Nat. Mus., 
XVII, pp. 357-370. 

“The new species herein described were contained 
in the very large and valuable collection of Galapagos 
birds made by Dr. G. Baur and Mr. C. F. Adams, in 1891, 
which was referred to the author for determination of 
the species soon after the return of those gentlemen from 
their highly successful exploration of that remarkable 
island group. Many of the specimens having been col- 
lected on islands never before visited by a collector, the 
number of new species found among them was, as nflght 
be expected, unusually large. The new forms described 
are the following: (1) Nesomimns bauri , Tower Island, 
p. 357; (2) Nesomimns bindloei , Bindloe Island, p. 358; 
(3) Nesomimns culamsi, Chatham Island, p. 358; (4) 

Certhidea salvini , Indefatigable Island, p. 358; (5) 
Certkidea hifasciata , Barrington Island, p. 359; (6) 
Certhidea mentaHs , Tower Island, p. 359; (7) Certhidea 
albemarlei , Albemarle Island, p. 360; (8) Certhidea. 

luteoto , Chatham Island, p. 360; (9) Geospiza barring - 
font , Barrington Island, p. 361; (10) Geospiza propvnxpia , 
Tower Island, p. 361; (11) Geospiza bauri, James Island, 
p. 362; (12) Geospiza albemarlei , Albemarle Island, p. 362; 
(13) Geospiza fratercula, Abingdon Island, p. 363; (14) 
Geospiza debilb’ostris, Janies Island, p. 363; (15) Geo- 
spiza acutirostris. Tower Island, p. 363; (16) Camarhyn- 
chus rostratus, James Island, p. 363; (17) Camarhynchus 
productus, Albemarle Island, p. 364; (18) Camarhynchus 
salwhii, Chatham Island, p. 364; (19) Camarhynchus 

affinis , Albemarle Island, p. 365; (20) Pyrocephalus 
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carolensis , Charles Island, p. 365; (21) Pyrocephalus 

intercedens , Indefatigable Island, p. 366; (22) Pyro- 

cephalus abingdoni, Abingdon Island, p. 367. 

“There are also critical remarks (p. 361) on the 
4 CactornV of Indefatigable, Albemarle, and Jervis islands, 
which collectively were doubtfully identified with Cactor- 
nis assimilis, Gould, and Pyrocephalus dubius , Gould (pp. 
368-370), to which the Chatham Island form is referred, 
and of which detailed descriptions and full synonymy 
are given” (Ridgway). 

1894. Sharpe, R. B. Catalogue of the Fuiiearise (Rallid* and 
Heliomithidse) and Alectorides (Aramidas Eurypygidae, 
Mesitidfe, Rhinochetidae, Gruidae, Psophiidae, and Otididie) 
in the collection of the British Museum. Cat. Birds Brit. 
Mus., vol. XXIII, xiii -f 353 pp., IX pis. 

1894. Stone, Witmer. A revision of the genus Anous. Proc. Acad. 

Nat. Sci. Phila., pp. 115-118. 

1895. Salvadori, T. Catalogue of the Chenomorpha? (Palamedete, 

Phoenicopteri, Anseres), Crypturi, and Ratitae in the col- 
lection of the British Museum. Cat. Birds Brit. Mus., 
XVII, xv + 636 pp., XIX pis. 

1895. Townsend, Charles Haskins. Birds from Cocos and Malpelo 

islands, with notes on petrels obtained at sea. ~ Reports 
on the dredging operations off the west coast of Central 
America to the Galapagos, to the west coast of Mexico, 
and in the Gulf of California, in charge of Alexander 
Agassiz, carried on by the U. S. Fish Commission Steamer 
“Albatross”, during 1891, Lieut. Commander Z. L. Tanner, 
U. S. N., commanding. XVII. Bull. Mus. Comp. Zool., 
XXVII, 1895, pp. 121-126, 2 col. pis. ( Corona's ttgassizi 
and NesoU icons ridgivayi ) . 

“Three species of Proccllariids * from the Galapagos 
Archipelago are mentioned: Oceanodroma a yjdolvucura 
(off Wenman Island), Procellaria tethys (off Chatham 
Island), and Puffinus Henebrosus, Pelz.,’ -= P. subalaru r, 
Townsend, this paper, p. 650 (off Chatham and Wenman 
islands) ” (Ridgway) . 

Cocornv* agassizi (— - Pinaroloxias inomata) and 
Nesotriccus ridgwayi are described as new species (and 
new genera) from Cocos Island. 

1896. Ridgway, R. Preliminary description of some new birds 

from the Galapagos Archipelago. Proc. U. S. Nat. Mus., 
XVIII, pp. 293-294. 

“These new forms are the result of further examina- 
tion of specimens in Dr. Baur’s collection as well as Na- 
tional Museum specimens collected by the naturalists of 
the Albatross in 1888 and 1891. They are as follows: 
(1) Geospiza pachyrhyncha f Tower Island, p. 293; (2) 
Geospiza fatigata , Indefatigable Island, p. 293; (3) 
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CamarhynchtLs bindloei , Bindloe Island, p. 294; (4) 

Camarhynchus compressiroetris , Jervis Island, p. 294; 
(5) Camarhynchiut incertus, James Island, p. 294” 
(Ridgrway). 

1896. Saunders, Howard, and Salvin, O. Catalogue of the Gaviae 
and Tubinares in the collection of the British Museum. 
Gaviae (terns, gulls, and skuas) by Howard Saunders. 
Tubinares (petrels and albatrosses) by Osbert Salvin. 
Cat. Birds Brit. Mus., vol. XXV, xv -+* 475 pp., VIII 
pis., text figs. 

1896. Sharpe, R. B. Catalogue of the Limicolse in the collection 

of the British Museum. Cat. Birds Brit. Mus., XXIV, 
xii -f 794 pp., VII pis., text figs. 

1897a. Baur, G. H. C. L. New observations on the origin of the 
Galapagos Islands, with remarks on the geological age 
of the Pacific Ocean. No. 1. Am. Nat., XXXI, pp. 
661-680; No. II, ibid., pp. 864-896 (incomplete). 

A further elaboration of Dr. Baur’s argument that 
the Galagapos Islands were at one time connected with 
the American continent (see Baur, 1891). The second 
part is marked “to be continued” but no further chapters 
follow. Dr. Baur’s death occurred at about this time 
and presumably the paper was never finished. See part 
1, p. 662, for a list of Baur's publications dealing with 
his theories regarding the origin of the Galapagos and 
their animal and plant life. 

1897b. Baur, G. H. C. L. Birds of the Galapagos Archipelago: a 
criticism of Mr. Robert Ridgway’s paper. Am. Nat., 
XXXI, pp. 777-784. [Not seen by me.] 

1897. Ridgway, R. Birds of the Galapagos Archipelago. Proc. 

U. S. Nat. Mus., XIX, no. 1116, 1896 (March 15, 1897), 
pp. 459-670, pis. LVI-LVII, many figs, in text. 

The outstanding treatise upon Galapagos birds, the 
introductory statement that it “is intended to embody 
practically all that is known of the avifauna of the Gala- 
pagos Archipelago” being abundantly justified. The new 
subject matter here presented is based chiefly upon col- 
lections made by “the naturalists of the Albatross in 
1888 and 1891, and Messrs. Baur and Adams in 1891.” 
Dr. Baur’s collection eventually went to the Rothschild 
Museum, Tring, England. In the introduction there are 
discussions of the relations of the Galapagos species, 
lists of the genera upon the Galapagos and as compared 
with other regions, and lists of the species reported from 
each island. In the body of the paper, under each species 
are given synonymies, detailed descriptions, lists of speci- 
mens, in many cases line cuts of structural features, and 
maps showing distribution. A bibliography lists nearly 
all publications pertaining to the avifauna of the Gala- 
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pagos that had appeared up to that time, with illumi- 
nating: comments and explanatory notes upon each one. 

My personal copy of this publication is of interest. 
It is inscribed upon the cover (presumably in Dr. Baur’s 
handwriting*), “G. Baur. April 3rd 97 Chicago;” upon 
the first page (in Mr. Ridgway’s handwriting), “March 
30, 3897. Dr. G. Baur: with kind regards of Robert 
Ridgway.” The text is interspersed with comments and 
alterations, some in pencil, some in red ink, inserted by 
Dr. Baur. 

1898. Ogilvie-Grant, W. R. (See Sharpe, R. B.) 

1898. Ridgway, R. Birds of the Galapagos Archipelago. Am. 

Nat., XXXII, pp. 386-389. Under “correspondence”. 
Replying to criticisms of Dr. Baur. 

1898a. Rothschild, Walter. [Descriptions of new species of birds 
from the Galapagos Islands.] Bull. Brit. Oro. Club, VII, 
no. LIV, May 25, pp. li-liii. 

The following species named: Phalaerocorax harritti, 
Narborough Island, p. lii; Sula wcbsteri, “Clarion Island, 
Galapagos, and the neighboring seas,” p. lii; Xcaominmx 
hulli , Culpepper Island, p. iiii; A affinis, Nar- 
borough Island, p. Iiii; Ccrthiden bccki, Wcnman Island, 
p. Iiii; Certhiden drownei , Culpepper Island, p. Iiii. 

1898b. Rothschild, W. [Description of a new species of Neso- 

mimus.] Bull. Brit. Orn. Club, VIII, no. LVI, Oct. 31, 
p. vii. 

Nesomimu* cor ring toni [typographical mistake for 
barringtoni], Barrington Island. 

1898. Sharpe, R. B., and Ogilvie-Grant, William Robert. Catalogue 

of the Plataleae, Herodiones, Steganopodes, Pygopodes, 

Alcie, and Impennes in the collection of the British 
Museum. Platalea? (Ibises and Spoonbills) and Hero- 
diones (Herons and Storks), by R. Bowdler Sharpe. 

Steganopodes (Cormorants, Gannets, Frigate-Birds, 

Tropic-Birds, and Pelicans), Pygopodes (Divers and 

Grebes), Alcae (Auks), and Impennes (Penguins), by W. 
R. Ogilvie-Grant. Cat. Birds Brit. Mus., XXVI, xvii -f 
687 pp., VII pis., text figs. 

1899. Rothschild, Walter, and Hartert, Ernst. A review of the 

ornithology of the Galapagos Islands. With notes on 

the Webster-H arris expedition. Novit. Zool., VI, pp. 
85-205, pis. V-VI, many text figs. 

A contribution of great importance, based upon “not 
less than 3075 skins from the recent expedition under 
Mr. Harris, and the Baur collection of about 1100 skins,” 
besides which the authors “had constant access to Gould’s 
and Salvin’s types in the British Museum” (pp. 141- 
142). Introductory chapters include the diaries of some 
of the collectors, a brief list of publications, and “general 
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remarks about the fauna of the Galapagos Islands/' New 
forms are described as follows: Certkidea olivacea ridg- 
wayi, Charles Island, p. 149; Geospiza darwini , Culpepper 
Island, p* 158; Geospiza dubin simillima, Charles Island, 
p. 161; Geospiza fnliginosa minor , Bindloe and Abingdon 
islands, p. 162; Geospiza scandens septentrioncdis , Wen- 
man and Culpepper islands, p, 165; Nesopelia gain- 
pagoensis exsul , Wenraan and Culpepper islands, p. 184; 
Creciscus sharpei , Indefatigable Island, p. 185. 

1899. Sharpe, R. Bowdler. A hand-list of the genera and species 
of birds, vol. I, xxi + 303 + 20 pp. 

The monotypic genus Nannopterum, confined to the 
Galapagos Archipelago, is here named (on p. 235). 

1899. Wheeler, William Morton. George Baur's life and writings. 

Am. Nat., XXXIII, pp. 15-30, 1 text fig. (photo of 
Baur). 

Includes a list of Dr. Baur's writings, which contains 
a number of important papers on the Galapagos Islands. 

1901. Heller, Edmund, and Snodgrass, Robert Evans. Descrip- 
tions of Two New Species and Three New Subspecies of 
Birds From the Eastern Pacific, Collected by the Hop- 
kins-Stanford Expedition to the Galapagos Islands. 
Condor, III, pp. 74-77. 

New forms of Galapagos and Cocos islands birds de- 
scribed as follows: Ncsomimus mefanotis dieryihrus, 
North Seymour Island, p. 74; Geospiza scandens rotks - 
childi , Bindloe Island, p. 75; Geospiza. fortis platyrhyncha , 
Iguana Cove, Albemarle Island, p. 75; Micranovs diamesus, 
Cocos Island, p. 76. 

1901. Ridgway, R. The birds of North and Middle America. U. 

S. Nat. Mus., Bull. 50, part 1, xxx -f 715 pp., 20 pis. 

The treatment of the Galapagos "finches” in this 
volume is practically a monograph of the systematic 
aspects of the genera Platyspiza , Camarhynchus , Geo- 
spiza, and Cocornis (r= Piyiaroloxias) , including exhaustive 
synonymies of the species. 

1901. Snodgrass, R. E., and Heller, E. A New Species of Geo- 

spiza Collected by the Hopkins-Stanford Expedition to 
the Galapagos Islands. Condor, III, p. 96. 

Geospiza hcUobafes , Tagus Cove, Albemarle Island. 

2902. Beck, Rollo Howard. The Wingless Cormorant of the Gala- 
pagos. Condor, IV, pp. 20-21, 2 text figs. 

1902, Beck, R. H. A letter from the Galapagos expedition. Condor, 

IV, pp. 50-52. 

1902. Beck, R. H. [Letter to the editor, written from Albemarle 
Island, Galapagos Archipelago.] Condor, IV, p. 99. 
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1902a. 

1902b. 

1902. 

1902. 

1902. 

1902. 
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Brewster, W. Birds of the Cape Region of Lower Cali- 
fornia. Bull. Mus. Comp. Zook, XLI, pp. 1-241, map. 

Gadow, Hans. The wings and the skeleton of Phalacrocorax 
harrtei. Novit. Zool., IX, pp. 169-170, pis. XIV-XV. 

Richmond, Charles Wallace. Note on Pinaroloxias inornata 
(Gould). Proc. Biol. Soc. Wash., XV, pp. 247-248. 

Demonstrating the fact that the recently named 
Coconi is agiDtaui Townsend (described from Cocos Island) 
is synonymous with Cactomi# inonutfa Gould, mistakenly 
supposed to be from a Polynesian island. 

Ridgway, R. The birds of North and Middle America. U. 
S. Nat. Mus. Bull. 50, part II, xx -f 824 pp., 22 pis. 

Rothschild, W. [Nests and eggs of certain Galapagos 
birds.] Bull. Brit. Orn. Club, XII, Feb. 28, 1902, pp. 
46-47. 

The species described are C erthidra olivacea fnxea, 
Gcospiza fnliffinofia, Pyroccphalna duhius, and Xtsomimns 
a da msi. 

Rothschild, W. [Exhibition of and comments upon certain 
birds of Cocos and the Galapagos islands.] Bull. Brit. 
Orn. Club, XIII, Oct. 81. 1902, pp. 6-7. 

Includes the description of Sid a gtarfi, new species, 
from the Galapagos Islands. 

Rothschild, W., and Hartert, E. Further notes on the fauna 
of the Galapagos Islands. Notes on the birds. Novit. 
Zool., ,X, 1902, pp. 381-181, pi. X (colored, of Phnlnr>o 
corny harrisi ), 2 text figs. 

Largely devoted to lift* history, and containing de- 
scriptions of nests and eggs of many of the land birds. 
An “annotated list of the birds of the Galapagos- Islands” 
(pp. 416-418) numbers 108 forms. 

Snodgrass, R. E., and Heller, E. The birds of Clipperton 
and Cocos Islands, tr. Papers from the Hopkins-Stan- 
ford Expedition, 1898-1899. XI. Proc. Wash. Acad. Rci., 
IV, pp. 501-520. 

Snodgrass, R. E. The relation of the food to the size and 
shape of the hill in the Galapagos genus Geospiza. Auk, 
XIX, pp. 367-381, pis. XI-XIII. 

The evidence seems to favor “the general conclusion 
that there is no correlation between the food and the 
size and shape of the bill.” 

Bangs, Outram. Description of a New Race of the Great 
Blue Heron from the Galapagos Islands. Proc. New 
England Zool. Club, III, pp. 99-100. (Not seen.) 

Arden herodias cognat a, new subspecies, Indefatigable 
Island. 
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1903. Snodgrass, R. E. Notes on the anatomy of Geoapiza , 

Coco mitt , and Certhidia. Auk, XX, pp. 402-417, pis. 
XVII-XX. 

The conclusions reached are that there is close re- 
semblance and probably near relationship between the 
three genera. 

1904. Beck, R. H. Bird Life among the Galapagos Islands. Con- 

dor, VI, pp. 5-11, 6 figs. 

1904. Ridgway, R. The birds of North and Middle America. U. 

S. Nat. Mus., Bull. 50, part III, xx -f- 801 pp., 19 pis. 

1904. Snodgrass, R. E., and Heller, E. Papers from the Hopkins- 
Stanford Galapagos Expedition, 1898-1899. XVI. Birds. 
Proc. Wash. Acad. Sci., V, pp. 231-372. 

A carefully prepared report upon a large collection 
of birds. Under many of the forms, more especially of 
the land birds peculiar to the Archipelago, there are 
elaborately detailed descriptions of plumages, tables of 
measurements, and life history notes, together with sug- 
gestive speculations regarding descent and relationship. 

1900. Sharps R* Bowdler. Birds, in The history of the collections 
contained in the natural history departments of the British 
Museum, London: Printed by order of the trustees of 
the British Museum. Vol. II, pp. 79-515. 

1907-1910. Godman, Frederick DuCane. A monograph 1 of the 
petrels (Order Tubinares) j by Frederick DuCane God- 
man D.C.L. F.R.S. 1 With hand-coloured plates ! by 
J. G. Keulemans Witherby & Co. | 326 High tlolborn 
London , 1907-1910 ! Pp. Iv -f- 381, 103 col. pis 

1907. Ridgway. Ft. The birds of North and Middle America. II. 

S. Nat. Mus., Bull. 50, part IV, xxii 4- 973 pp., 31 pis. 

1907. Rothschild. W. Extinct birds. ! An attempt to unite in one 
volume a short account of those Birds which have be- 
come extinct in historical ‘ times — that is. within the 
last six or seven hundred years. To which are added 
a few which still exi>t. but are on the veiye of 
extinction. By The Hon. Walter Rothschild, Ph. I).. 
F. 7, S. ‘ With 45 Colored Plates, embracing 63 subjects, 
and other illustrations. London. : Hutchinson & Co., 
Paternoster Row, E. C. , 1907. Pp. xxix 4- 244. 

Bruf accounts of Geospiza m agnirosti v* and G, den- 
1 1 rout rix % supposedly extinct species, with a colored plate 
of <7. maffnirostr ix and of the head of G. afreaita 

1909. Sharpe. R. B. A hand-list of the genera and species of 
birds, Vol. V. Pp. xx -f 694. 

11*10. Carriker, M. A., Jr. An annotated list of the birds of Costa 
Rica including Cocos Island. Ann. Carnegie Mus., VI, 
pp. 314-915, 1 folding map. 
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1912. Mathews, Gregory M. The birds of Australia. Vol. II, 
part 1, pp. 1-120, pis. 68-81, May 30, 1912. 

1912. Oberholser, Harry Church. A revision of the forms of the 
great blue heron (Ardea herodias Linnaeus). Proc. U. S. 
Nat. Mus., vol. 43, pp. 531-559. 

Ardea, herodias cognata , from the Galapagos Islands. 

1912. Streets, Thomas H. The Forked-tailed Gull ( Xcyna fur - 

cat am). Auk, XXIX, pp. 233-234. 

1913. Gifford, Edward Winslow. The birds of the Galapagos 

Islands, w T ith observations on the birds of Cocos and Clip- 
perton islands (Columbiformes to Pelecumformes) . 
Expedition of the California Academy of Sciences to the 
Galapagos Islands, 1905-1906. VIII. Proc. Calif. Acad. 
Sci., Fourth Ser., II, pt. I, pp. 1-132, pis. 1-7. 

1914. Mathews, G. M. On the species and subspecies of the 

genus F re gat r/. Austral Avian Record, II, Dec. 19, pp. 
117-121. 

Includes descriptions of Frcgata minor magnificent 
(“Barrington, Indefatigable, Albemarle Islands, etc/') 
and F. m . ridgirayi (“breeds on Culpepper and Wenman 
Islands/ 1 ) . 

1914. Nichols, ,1. T. An undescril>ed race of Oceanodroma castro. 
Auk, XXXI, pp. 388-390, figs. 

Oceavodromn catttn bavpsi. 

1914. Ridgway, R. The birds of Noith and Middle America. U- 

S. Nat. Mus., Bull. 50, part. VI, xx 4- 882 pp., 36 pis. 

1915. Bangs, Outram. The American forms of GaWnnlu chloropas 

(Linn.). Proc. New England Zool. Club, V, May 17, 
pp. 93-99. 

1915a. Rothschild, W. [Notes on the genus Sula.] Bull. Brit. Orn. 
Club, XXXV, Jan. 27, pp. 41-45. 

1915b. Rothschild, W. On the genur Frcgata . Novit. Zool., XXII, 
Feb. 12, pp. 145-146. 

1915. Shufeldt, Robert W. Comparative Osteology of Harris's 

Flightless Cormorant (Nannopterum harrisi). Emu, XV, 
pp. 86-114, pis. XV-XIX. 

1916. Ridgway, R. The birds of North and Middle America. U. 

S. Nat. Mus., Bull. 50, part VII, xiii 4 543 pp., 24 pis. 

HUT. Chapman, Frank M. The distribution of bird-life in Co- 
lombia; a contribution to the biological survey of South 
America. Bull. Am. Mus. Nat. Hist., XXXVI, x 4 729 
pp., 41 pis., 21 text figs. 

Bangs, O. Notes on the Species and Subspecies of Pscci- 
fonitta Eyton. Proc. New England Zool. Club, VI, pp. 
87-89. (Not seen by me.) 


1918. 
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1918. Cory, Charles Barney. Catalogue of birds of the Americas 
and the adjacent islands in Field Museum of Natural His- 
tory. Field Mus. Nat. Hist., publ. 197, Zool. Ser. vol. 
XIII, pt. II, no. 1, pp. 1-315, pi. 1. 

1918. Loomis, Leverett Mills. A review of the albatrosses, petrels, 

and diving petrels. Expedition of the California Academy 
of Sciences to the Galapagos Islands, 1905-1906. XII. 
Proc. Calif. Acad. Sci., Fourth Ser., II, pt. II, pp. 1-187, pis. 
1-17. 

Part VI (“Remarks on the species of the Pacific 
Ocean adjacent to North America and the Galapagos 
Islands”), comprising the greater part of the publica- 
tion, “is based primarily upon the results of the Expedi- 
tion of the California Academy of Sciences to the Gala- 
pagos Islands during 1905 and 1906.” 

1919. Cory, C. B. Catalogue of birds of the Americas and the 

adjacent islands in Field Museum of Natural History. 
Field Mus. Nat. Hist., Publ. 203, Zool. Ser. vol. XIII, 
pt. II, pp. 317-607, pi. 2. 

1 9J 9. Gifford, E. W. Field Notes on the land birds of the Gala- 
pagos Islands and of Cocos Island, Costa Rica. Expedi- 
tion of the California Academy of Sciences to the Gala- 
pagos Islands, 1905-1906. XIII. Proc. Calif. Acad. Sci., 
Fourth Ser., II, pt. II, pp. 189-258. 

1919-1927. Hartert, E. Types of birds in the Tring Museum. B. 

Types in the general collection. Novit. Zool., XXVI, 1919, 
pp. 123-178; XXVII, 1920, pp. 425-505; XXIX, 1922, pp. 
365-412; XXXII, 1925, pp. 259-276; XXXIII, 1926, pp. 
344-357; XXXIV, 1927, pp. 1-30. 


1919. Loomis, L. M. Variation in the Galapagos Albatross. Auk, 
XXXVI, pp. 370-372, pis. XIV-XVI. 

1919. Ridgway, R. The birds of North and Middle America. U. 

S. Nat. Mus., Bull. 50. part VIII, xvi -f 852 pp., 34 pis. 

1921. Lowe. Percy R. [Description of a new petrel from the 
Galapagos Islands.] Bull. Brit. Orn. Club, XU, July 
5, 1921, p. 140. 

Ocesinites gra^ilia gaJapagoenxi#, Charles Island. 

1923. Phillips, John C. A natural history of the ducks. Vol. IT, 

1923 (Houghton Mifflin Company) vii -f 409 pp.. pis. 
19-44, maps 28-65. 

1924. Beebe, William. Galapagos: Worlds End. «L P. Putnam’s 

Sons, New York and London, The Knickerbocker Press, 
443 pp., 24 colored illustrations, 83 photographs, and 
maps. 

Contains passing and disconnected bits of informa- 
tion (often of great interest) regarding various species 
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W24. 

1925. 

1925. 

1926. 

1926. 

1926. 

1927. 

1927. 

1927. 

1927. 


of birds; also a number of illustrations. A map (fi*. 13. 
ODD. D. 72) figures distribution of A esom traits. 


Lowe, Pcrcr R. Some notes on the Frcgatidtv. Novil. Zoo!., 
XXXI, Oct. 30, pp. 209-313, pis. XXII. XXIII. 

Includes critical comments upon the Galapagos 
species. 


Mathews, Gregory M. The Birds of Australia. Bibliography 
of the birds of Australia, part 1. Pp. viii -f 96, one pi. 
April 6, 1925. 


Murphy, Robert Cushman. Notes on certain species and 
races of oyster-catchers. American Museum Novitates, 
no. 194, Nov. 17, pp. 1-15. 

Comments upon Her mat opus pa Hiatus galapagensis. 


Beebe, W. The A returns Adventure, An Account of the 
New York Zoological Society's First Oceanographic Ex- 
pedition. G. P. Putnam's Sons. New York and London, 
The Knickerbocker Press, 439 pp., “with 77 illustrations 
from colored plates, photographs and maps." 

Chapter IV is devoted to the albatross colony on 
Hood Island. Appendix A (pp. 427-430) contains a list 
of the birds of Osborn Island (between Hood and 
Gardner). 


Chapman, Frank M. The distribution of bird-life in 

Ecuador; a contribution to the study of the origin of 
Andean bird-life. Bull. Am. Mus. Nat. Hist., IA\ xiii 

+ 781 pp., 30 pK, 20 text figs. 

Swann, IT. Kirke. A monograph of the birds of prey (order 
Accipitres). Part V, Jan. 25. pp. 277-364, 5 pis. 

GyJdenstoIpe, Nils. Types of Birds in the Royal Natural 
History Museum in Stockholm. Arkiv fur Zoologi utgivet 
av K. Svenska Vetonskapsakademien. Band 19, hafte 
1, pp. 1-116. 

Dendroecu petechia gailapageiwis (p. 30) and 

Sfdunisca s Hiendiet'hts (p. 106). 

Hellmayr, Charles Edward. Catalogue of birds of the 

Americas and the adjacent islands in Field Museum of 
Natural History. Field Mus. Nat. Hist., Publ. 242, Zooh 
Ser. XIII, pt. V, pp. vi + 5J7. 

Peters, James Lee. A revision of the golden warblers, 
Dend , oiea pvtech'a (Linne). Proc. Biol. Sue. Wash., vol. 
40, pp. 31-42. 


Townsend, C. 1L The Galapagos penguin in captivity. Auk, 
XLTV, pp. 509-512, pi. XXVIII. 

Hartert, Ernst. On various forms of t he genus Tvto. Novit. 
Zool., XXXV, Sept,., 1929, pp. 93-104. 


1929. 
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1929. Sushkin, Peter P. On some peculiarities of adaptive radia- 
tion presented by insular faunae. On the systematic posi- 
tion of the Drcpamdit. Verhandlungen des VI. Inter- 
nationalen Ornithologen — K undresses in Kopenhagen 

192(5. Berlin, Februar 1929. Pp. 375-378, 379-381. 

Perth idea placed in the Fringillidfe as a near relative 
of Geospiz a. 

1929. Swarth, H. S. A new bird family (Geospizida*) from the 
Galapagos Islands. Proc. Calif. Acad. Sci., Fourth Ser., 
XVIII, pp. 29-13, (5 text figs. The “ground finches*' (Geo- 
syistt, Caetoapiza and Cantu rhynchus) and the “creepers" 
(Certhiden) , together with Pivarolojrxas , of Cocos Island, 
are united in the newly described family. The following 
new species are described: Cactoxpiza yiffordi , Inde- 
fatigable Island (p. 32), Camarh yneh us conjunctus, 

(diaries Island (p. 33), Camarhynehus aureus, Chatham 
Island (p. 34). 

1929. Townsend. Charles Haskins. The flightless cormorant in 

captivity. Auk, XLVI, pp. 211-213, pi. XI. 

1930. Bangs, O Types of birds now in the Museum of Compara- 

tive Zoology. Bull. Mus. Comp. Zool., vol. LXX, pp. 147- 
420. 

( lent nodt o ini vu. t > o hint y si (p. 172) and Ardta 

httnduis toyeuta (p. 180), from tlie Galapagos Islands. 

1930. Peteis, Jamc^ 1.. T\\i> Cmieseribed Races of Phaethon 

a'htntt*. U< cih. Papers Boston Sue. Nat. Hist., vol. 5, 
pp. 291-202. 

P. a. lima t us, type locality Tower Island, Galapagos. 
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ahingdoni (Caetornis), see Geospiza scan- 
dens abingdoni 
(Geospiza), see Geospiza 
(Geospiza scandens), see Geospiza 
(Pyrocephalus), see P. nanus nanus 
(Pyrocephalus nanus), see P. nanus 
nanus 

Actitis macularia, 61 
acutirostris (Geospiza), see Geospiza 
(Geospiza fuligiriosa), see Geospiza 
adamsi (Nesomimus) , see N. melanotis 
/Fgialeus semipalmatus, 58 
AFlgialitis semi pal mata, 58 
/Tstrelata plueopygia, 31 
adherens (Phaethon), see Phaethon 
Phaeton, see Phaethon 
aftinis (Camarhynchus), see Camarhyn- 
chus 

(Geospiza), see Camarhynchus 
(Geospiza psittacula), see Camarhyn- 
chus 

(Nesomimus), see N. parvulus parvulus 
(Nesomimus parvulus). see N. p. par- 
vulus 

ngussizi (Coeornis), see Pinaroloxia in- 
ornata 

alba (Cahdris), see Crocethia 
(Crocethia), see Crocethia 
(Gygis), see Gygis 

alhemarlei (Certhidea ) T w Ccrthidea oli- 
vacea 

(Geospiza), see Geospiza fortis 
(Geospiza dubia), see Geospiza fortis 
albinucha (Querquedula discors), hit* Q. 
discors 

Anas bahamensis, 45 
gnlapagensis, 46 
maculirostris, 40 
A nous galapagensis. 66 
stolidus, GO 

stolidus galapagensis. 66 
aquila (Fregata), see F. magnificens and 
F. minor ruigwayi 

aquilus (Tachypetes) , see Fregata mag- 
nificens and F. minor ridgwayi 
Ardea herodias, 41 

herodias cognata, 41 
plumbea, 42 
sundevalli, 42 
violacea, 43 


arenaria (Calidris), see Crocethia alba 
Aienaria interpres interpres, 59 
Asio galapagensis, 80 
galapagoensis, 80 

assimilis (Caetornis), see Caetornis 
aureola (Dendroeca), see Dendroica pe- 
techia aureola 

(Dendroica), see D. petechia aureola 
(Dendroica petechia), see Dendroica 
(Sylvicola), see Dendroica petechia au- 
reola 

aureus (Camarhynchus), see Camarhyn- 
chus 

bahamensivS (Anas), see Paecilonitta gala- 
pagensis 

(Dafila), see Pjecilomtta galapagunsis 
(Pceeilonetta), see Precilomtta galapa- 
gensis 

(Piecilonitta) , see P. galapagensis 
bairdi (Heteropygia), see Pisobia 
bairdii (Pisobia), see Pisobia 
(Tringa), see Pisobia 
bangsi (Oceanodroma castro), see 0. 
e astro 

Larnngtom (Geospiza), see G. scandens 
intermedia 

( Nesomimus) , see Nesomimus 
(Nesomimus melanotis). see Nesomimus 
parvulus 

(Nesomimus parvulus), see Nesomimus 
bnuri (Geospiza), see Geospiza fortis 
(Nesomimus), see Nesomimus 
(Nesomimus parvulus), see Nesomimus 
(Nesomimus personatus), see Nesomi- 
mus parvulus 

becki (Certhidea) , see Ccrthidea 
(Ccrthidea olivacea), see Certhidea 
(Puffinus), M*e P. obscuru* suhalaris 
bifasciata (Certhidea). see Certhidea 
(Certhidea cinerascens) , see Certhidea 
bindloei (Camarhynchus), see Camarhyn- 
chus habeli 

(Nesomimus), see Nesomimus parvulus 
(Nesomimus melanotis), see Nesomimus 
parvulus 

(Nesomimus parvulus), see Nesomimus 
(Nesomimus personatus), see Nesomi- 
mus parvulus 
Blasipus fuliginosus, 64 
borealis (Numenius), see N. hudsonicus 
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brevipes (Totanus), see Heteroscelus in- 
canus 

brevirostris (Cactornis), see Geospiza 
fortis 

brewsteri (Suia), see S. nebouxii 
Buteo, 15 
galapagensis, 46 
galapagoensis, 46 
infulatus, 50 
leucops, 50 

poliosoma poecilochrous, 50 
poliosoma poliosoma, 50 
Butorides javanicus, 42 
plumbeus, 42 
sundevalli, 29, 42 

cachinnans (Gallinula chloropus), see Gal- 
linula 

Cactornis, 141 
abingdoni, 195 
assimilis, 198 

brevirostris, 16, 162, 154, 161 
hypoleuca, 240, 242 
inornata, 268 
pallida, 240, 241 
pallidus, 240 
scandens, 141, 190, 193 
Cactospiza, 17, 18, 22, 25, 137, 140, 240 
giffordi, 241, 246, 248, 249 
heliobates, 241, 246, 247, 248, 249 
pallida, 25, 29 

pallida pallida, 240, 241, 243, 248, 249 
pallida producta, 241, 243, 248 , 249 
pallida striatipecta, 241, 243, 245, 248, 
249 

Calidris alba, 60 
arenaria, 60 

californicus (Pelecanus), see P. occiden- 
tal^ 

(Pelecanus fuscus), see P. occidentals 
Camarhynchus, 17, 18, 22, 24, 25, 27, 137, 
140, 215 

affinis, 219, 221, 222, 227, 228 
aureus, 236, 237, 239, 251 
bindloei, 219, 220 
compressirostris, 215, 216 
conjunctus, 237, 239, 251 
crassirostris, 11, 208 
habeli, 22, 23, 219, 221, 227, 228 
incertus, 222 
pallidus, 240, 243 
parvulus, 21, 29 

parvulus parvulus, 22, 225, 229, 230, 234, 
235, 251 

parvulus salvini, 23 , 230, 232, 234, 235 


pauper, 21, 24, 221, 224, 225, 227, 228 

productus, 243, 244 

prosthemelas, 229, 232 

psittacula, 21, 215, 217, 219, 227, 228 

psittaculus, 23, 215 

rostratus, 215 

salvini, 232 

townsendi, 215 

variegatus, 208 

Candida (Gygis alba), see G. alba 
carolensis (Pyrocephalus), see P. nanus 
nanus 

carolinensis (Pandion haliaetus), see 
Pandion 

carringtoni (Nesomimus), see N. parvulus 
barringtoni 

carringtoni (Nesomimus inelanotis), see 
N. parvulus barringtoni 
Oasmerodius egretta, 15, 42 
castro (Oceanodroma), see Oceanodroma 

Catoptrophorus semipalmatus inornatus, 
60 

Certhidea, 17, 18, 22, 27, 29, 137, 140, 250 
albemarlei, 254 
becki, 253, 259, 266, 267 
bifasciata, 253, 265, 266, 267 
cinerascens, 253, 264. 265, 266, 267 
cinerascens bifasciata, 265 
cinerascens cinerascens, 264 
drownei, 259 
fusca, 253, 257, 266, 267 
luteola, 263, 266, 267 
mentalis, 253, 260, 266, 267 
olivacea, 250, 251, 253, 254, 258, 260, 261, 
263, 266, 267 
olivacea becki, 259 
olivacea drownei, 259 
olivacea fusca, 257 
olivacea luteola, 253, 263 
olivacea mentalis, 259, 260 
olivacea olivacea, 254 
olivacea ridgwayi, 253, 261 
olivascens, 264 
ridgwayi, 251, 261, 266, 267 
salvini, 254 

Charadrius semipalmatus, 58 
Chroicocephalus franklinii, 65 
cinerascens (Certhidea), see Certhidea 
cinnamomea (Tringa solitaria), see Tringa 
solitaria 

Coccyzus ferrugineus, 73 
melacoryphus, 15, 70 
melanocoryphus, 70 
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Cocornis, 268 
agassizi, 268 

cognata (Ardea herodias), see Ardea 
Columba galapagensis, 67 
coropressirostris (Camarhynchus), see 
Camarhynchus psittacula 
concolor (Hirundo), see Progne modesta 
(Progne), see P. modesta 
conirostris (Geospiza), see Geospiza 
(Geospiza conirostris), see Geospiza 
ecnjunctus (Camarhynchus), see Cama- 
rhynchus 

Coprotheres pomarinus, 64 
coronata (Muscicapa), see Muscicapa 
crassirostris (Camarhynchus), see Piaty- 
spiza 

(Platyspiza), see Platyspiza 
Craxirex galapagoensis, 46 
Creagrus furcatus, 65 
Creciscus sharpei, 52 
spilonotus, 52 

crissalis (Sterna fuscata), see Sterna 
Crocethia alba, 60 

cryptoleueura (Oceanodroma), see 0. 
castro 

cyanops (Dysporus), see Sula dactylatra 
granti 

(Sula), see S. dactylatra granti 
Dafila hahamensis, 45 
darwini (Geospiza), see G. magnirostris 
(Geospiza conirostris), see G. magni- 
rostris 

debilirostris (Geospiza), see Geospiza 
Dendrceca aureola, 132 
petechia, 132 

petechia galapagensis, 132 
Dendroica aureola, 132 
petechia, 15 

petechia aureola, 132, 134, 135 
dentirostris (Geospiza), see Geospiza fortis 
dierythrus (Nesomimus), see N. parvulus 
parvulus 

(Nesomimus melanotis), see N. parvulus 
parvulus 

ditficilis (Geospiza), see Geospiza 
(Geospiza fuliginosa), see Geospiza 
Diomodea exulans, 33 
irrorata, 33 
nigripes, 33 

discors (Querquedula), see Querquedula 

Dolichonyx oryzivorus, 136 

drownei (Certhidea), see Certhidea becki 


(Certhidea olivacea), see Certhidea 
becki 

dubia (Geospiza), see Geospiza fortis 
(Geospiza fortis), see Geospiza fortis 
dubius (Pyrocephalus), see Pyrocephalus 
(Pyrocephalus rubinus), see Pyroce- 
phalus 

Dysporus cyanops, 37 
leucogaster, 38 

egretta (Casmerodius), see Casmerodius 
(Herodias), see Casmerodius 
Eribates, 15 

Eribates magnirostris, 84 
exsul (Nesopelia galapagoensis), see Neso- 
pelia 

exulans (Diomedea), see D. irrorata 
erythrogaster (Hirundo), see Hirundo 
erythrogastra (Hirunda rustica), see H. 
erythrogaster 

fatigata (Geospiza), see Geospiza scan- 
dens intermedia 

(Geospiza scandens), see Geospiza scan- 
dens intermedia 

ferruginous (Coccyzus), see Coccyzus 
fortis (Geospiza), see Geospiza 
franklinii (Chroicocephalus), see Larus 
pipixcan 

(Larus), see L. pipixcan 
fratercula (Geospiza), see Geospiza fortis 
(Geospiza fortis), see Geospiza fortis 
frazari (Haematopus palliatus), see Hae- 
matopus 

Fregata aquila, 38, 39 
aquila minor, 39 
magnificens, 38 
minor magnificens, 39 
minor ridgwayi, 39 
fuliginosa (Geospiza), see Geospiza 
(Geospiza fuliginosa), see Geospiza 
(Sterna), see S. fuscata crissalis 
fuliginosus (Blasipus), see Larus 
(Larus), see Larus 
(Tetanus), see Heteroscelus incanus 
furcata (Xema), see Creagrus furcatus 
furcatus (Xema), see Creagrus furcatus 
furcatus (Creagrus), see Creagrus 
(Larus), see Creagrus 
fusca (Certhidea), see Certhidea 
(Certhidea olivacea), see Certhidea 
fuscus (Pelecanus), see P. occidental^ 
galapagensis (Anas), see Paecilonitta 
(Anous), see Anous 
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(Anous stolidus), see Anous 
(Asio), see A. galapagoensis 
(Buteo), see B. galapagoensis 
(Columba), see Nesopelia galapagoensis 
(Haematopus), see Haematopus 
(Haematopus palliatus), see Haemato- 
pus 

(Pmcilonitta), see Piecilonitta 
(Pcecilonetta), see Psecilonitta 
(Pcecilonetta bahamensis), see Paecilo- 
nitta galapagensis 

(Zenaida), see Nesopelia galapagoensis 
galapagoensis (Asio), see Asio 
(Buteo), see Buteo 
(Craxirex), see Buteo 
(Nesopelia galapagoensis), see Neso- 
pelia 

(Oceanites gracilis), see Oceanites 
(Otus), see Asio 
(Polyborus), see Buteo 
(Porzana), see Creciscus spilonotus 
(Zenaida), see Nesopelia 
galeata (Gallinula), see G. chloropus 
cachinnans 

gallapagensis (Dendrceca petechia), see 
Dendroica petechia aureola 
(Nesopelia), see Nesopelia galapa- 
goensis 

Gallinula chloropus cachinnans, 15, 57 
galeata, 57 

Geospiza,17, 18, 24, 27, 137, 140, 141 
abingdoni, 195 

acutirostris, 23, 24, 177, 186, 187 
affinis, 222 

albemarlei, 152, 153, 157 

barringtoni, 193 

bauri, 152, 153, 161 

conirostris, 22, 25, 142, 201 

conirostris conirostris, 201, 206, 207 

conirostris darwini, 142 

conirostris propinqua, 201, 204, 206, 207 

crassirostris, 208 

darwini, 142 

debilirostris, 18, 24, 177, 180, 186, 187 
dentirostris, 16, 152, 153, 161, 162, 178 
difficilis, 22, 177, 178, 186, 187 
dubia, 152, 155 
dubia albemarlei, 152 
dubia simillima, 152, 153, 161 
fatigata, 193 

fortis, 16, 18, 21, 22, 23, 25, 152, 153, 155, 
176 


fortis dubia, 152 
fortis fratercula, 152 
fortis platyrhyncha, 152, 153 
fortis simillima, 152 
fratercula, 21, 152, 153, 161 
fuliginosa, 18, 22, 23, 25, 169 
fuliginosa acutirostris, 177 
fuliginosa difficilis, 178 
fuliginosa fuliginosa, 169, 170, 172, 176 
fuliginosa minor, 22, 23, 170, 172, 173, 
176 

fuliginosa parvula, 169 
habeli, 219 
harterti, 169 
heliobates, 247 
incerta, 222 
intermedia, 193 

magnirostris, 11, 21, 22, 23, 25, 141, 176 
media, 201 
minor, 173 

nebulosa, 152, 153, 161 
pachyrhyncha, 141 
pallida, 240, 243 
parvula, 169, 173, 229 
paupera, 224 
platyrhyncha, 152, 157 
propinqua, 204 
prosthemelas, 229 
prosthemelas salvini, 232 
psittacula affinis, 222 
psittacula psittacula, 215 
psittacula townsendi, 215 
rothschildi, 197 
salvini, 232 

scandens, 22, 23, 188, 190 
scandens abingdoni, 22, 189, 195, 196, 
197, 199, 200 
scandens fatigata, 193 
scandens intermedia, 29, 189, 192, 193, 
199, 200 

scandens rothschildi, 23, 189, 196, 197, 
199, 200 

scandens scandens, 189, 190, 192, 199, 
200 

scandens septentrionalis, 184 
septentrionalis nigrescens, 177, 185, 186, 
187 

septentrionalis septentrionalis, 177, 184, 
186, 187 
simillima, 152 
strenua, 141 

Geospizidm, 137, 189, 140 
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giffordi (Cactospiza), see Gactospiza 
glyphorhynchus (Phoenicopterus), see P. 
ruber 

gossi (Sula), see S. nebouxii 
gracilis (Oceanites), see 0. g. galapa- 
goensis 

granti (Sula), see S. dactylatra granti 
(Sula dactylactra), see Sula 
Guiraca, 27 
Gygis alba, 66 
alba Candida, 66 

habeli (Camarhynchus), see Camarhyn- 
chus 

(Geospiza), see Camarhynchus 
Haematopus galapagensis, 57 
palliatus, 57 
palliatus frazari, 58 
palliatus galapagensis, 57 
haliaetus (Pandion), see P. h. carolinensis 
harrisi (Nannopterum), see Nannopterum 
(Phalacrocorax), see Nannopterum 
harterti (Geospiza), see Geospiza f. fuli- 
ginosa 

heliobates (Cactospiza), see Cactospiza 
(Geospiza), see Cactospiza 
Iielodromas solitarius, 60 
helvetica (Squatarola), see S. squatarola 
herodias (Ardea), see A. h. cognata 
Herodias egretta, 42 
Heteractitis incanus, 61 
Heteropygia bairdi, 59 
Heteroscelus incanus, 61 
Hiaticula semipalmata, 58 
Himantopus mexicanus, 15, 62 
nigricollis, 62 
Hirundo concolor, 102 
erythrogaster, 104 
modesta, 102 

rustics erythrogastra, 104 
hudsonicus (Numenius), see Numenius 
(Ph«opus), see Numenius 
hulli (Nesomimus), see Nesomimus 
(Nesomimus melanotis), see Nesomimus 
(Nesomimus parvulus), see Nesomimus 
(Nesomimus personatus), see Nesomi- 
mus 

humboldtii, Spheniscus, see S, mendiculus 
hyperboreus (Phalaropus), see Lobipes lo- 
batus 

hypoleuca (Cactomis), see Cactospiza p. 
pallida 

incanus (Heteractitis), see Heteroscelus 


(Heteroscelus), see Heteroscelus 
incerta (Geospiza), see Camarhynchus 
affinis 

incertus (Camarhynchus), see C. aftinis 
infulatus (Buteo), see Buteo 
inornata (Loxops), see Pinaroloxias 
(Pinaroloxias), see Pinaroloxias 
(Cactomis), see Pinaroloxias 
inomatus (Catoptrophorus semipalma- 
tus), see Catoptrophorus 
intercedens (Pyrocephalus), see Pyroce- 
phalus 

(Pyrocephalus nanus), see Pyrocephalus 
intermedia (Geospiza), see G. scandens in- 
termedia 

(Geospiza scandens), see Geospiza 
interpres (Arenaria interpres), see Are- 
naria 

(Strepsilas), see Arenaria 
irrorata, Diomedea, see Diomedea 
javanicus (Butorides), see B. sundevalli 
Larus franklinii, 65 
fuliginosus, 64 
furcatus, 65 
pipixcan, 65 

leucogaster (Dysporus), see Sula nebouxii 
(Sula), see S. nebouxii 
leucops (Buteo), see Buteo 
limatus (Phaethon a'thereus), see P. 
aethereus 

Limonites minutilla, 59 
lobatus (Lobipes), see Lobipes 
(Phalaropus), see Lobipes 
Lobipes lobatus, 64 
Loxops inornata, 268 
luteola (Certhidea), see Certhidea 
(Certhidea olivacea), see Certhidea 
macdonaldi (Nesomimus), see Nesomimus 
macularia (Actitis), see Actitis 
macularius (Tringoides), see Actitis 
maculirostris (Anas), see Querquedula 
versicolor 

magnificens (Fregata), see Fregata 
(Fregata minor), see F. magnificens 
magnirostris (Eribates), see Myiarchus 
(Geospiza), see Geospiza 
(Myiarchus), see Myiarchus 
(Myiobius), see Myiarchus 
media (Geospiza), see Geospiza c. coni- 
rostris 

Megalopterus stolidus, 66 
melacoryphus (Coccyzus), see Coccyzus 
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melanocoryphus (Coccyzus), see Coceyzus 
melacoryphus 

melanotis (Mimus), see Nesomimus 
(Nesomimus), see Nesomimus 
(Orpheus), see Nesomimus 
mendiculus (Spheniscus), see Spheniscus 
mentalis (Certhidea), see Certhidea 
(Certhidea olivacea), see Certhidea 
mexicanus (Himantopus), see Himantopus 
Mimus melanotis, 118, 121, 126 
parvulus, 121 
trifasciatus, 114 

minimus (Pyrocephalus), see P. dubius 
minor (Fregata aquila), see F. minor ridg- 
wayi 

(Geospiza), see G. fuliginosa minor 
(Geospiza fuliginosa), see Geospiza 
minutilla (Limonites), see Pisobia 
(Pelidna), see Pisobia 
(Pisobia), see Pisobia 
(Tringa), see Pisobia 
modesta (Hirundo), see Progne 
(Progne), see Progne 
Muscicapa coronata, 88 
rubinus, 88 

Myiarchus magnirostris, 29, 84 
Myiobius magnirostris, 84 
Nannopterum, 15, 38 
harrisi, 38 

nanus (Pyrocephalus nanus), see Pyro- 
cephalus 

(Pyrocephalus rubinus), see Pyro- 
cephalus 

nebouxii (Sula), see Sula 
nebulosa (Geospiza), see Geospiza fortis 
Neorhynchus, 27 
Nesomimus, 15, 28, 29, 104, 111 
adamsi, 104, 105, 119 
affinis, 105, 121 
barringtoni, 125, 129 
bauri, 131 
bindloei, 126 
carringtoni, 125 
dierythrus, 121 
hulli, 130 

macdonaldi, 104, 105, 107, 109, 111, 115, 
116, 117 

melanotis, 104, 105, 107, 111, 115, 116, 
118, 121, 125, 126, 128, 129, 130, 131 
melanotis barringtoni, 125, 129 
melanotis bindloei, 126 
melanotis carringtoni, 125 
melanotis dierythrus, 105, 121 


melanotis hulli, 130 
melanotis melanotis, 121, 126, 129 
melanotis parvulus, 121 
melanotis personatus, 128 
parvulus, 105, 121 
parvulus affinis, 105, 121 
parvulus barringtoni, 105, 111, 122, 124, 
125 

parvulus bauri, 105, 111, 122, 124, 131 
parvulus bindloei, 105, 111, 122, 126, 127 
parvulus hulli, 105, 111, 122, 130 
parvulus parvulus, 105, 111, 120, 122, 124 
parvulus personatus, 105, 111, 122, 127, 
128 

parvulus wenmani, 105, 111, 122, 129, 130 
personatus, 105, 128 
personatus bauri, 131 
personatus bindloei, 126 
personatus hulli, 130 
personatus personatus, 128 
trifasciatus, 104, 105, 107, 111, 114 
Nesopelia, 67 
galapagoensis, 67 
galapagoensis exsul, 67 
galapagoensis galapagoensis, 67 
gallopagoensis, 67 
Nesotriccus, 100 
ridgwayi, 86, 100 

nigrescent (Geospiza septentrionalis), see 
Geospiza 

nigricollis (Himantopus), see H. mexicanus 
nigripes (I)iomedea), see I>. irrorata 
Numenius borealis, 61 
hudsonirus, 61 
Nyctanassa pauper, 43 
violacea, 43 
violacea pauper, 43 
violacea paupera, 43 
Nycticorax pauper, 43 
violaceus, 43 

obscurus (Puffinus), see P. o. subalaris 
occidentals (Pelecanus), see Pelecanus 
Oceanites gracilis, 36 
gracilis galapagoensis, 36 
Oceanodroma rastro, 35 
castro bangsi, 35 
cryptoleucura, 36 
tethys, 35 

(Estrelata phaeopygia, 34 
olivacea (Certhidea), see Certhidea 
Orpheus melanotis, 104, 118 
parvulus, 120, 121 
trifasciatus, 114 
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Ortygometra spilonota, 52 
oryzivorus (Dolichonyx), see Dolichonyx 
Otus galapagoensis, 80 
pachyrhyncha (Geospiza), see G. magni- 
rostris 

Paecilonitta bahamensis, 45 
galapagensis, 45, 46 

palliatus (Haematopus), see H. palliatus 
galapagensis 

pallida (Cactornis), see Cactospiza 
(Cactospiza pallida), see Cactospiza 
(Geospiza), see Cactospiza 
pallidus (Camarhynchus), see Cactospiza 
p. pallida 

Pandion haliaetus, 52 
haliaetus carolinensis, 52 
parvirostris (Pyrocephalus), see Pyro- 
cephalus 

parvula (Geospiza), see Camarhynchus p. 
parvulus 

(Geospiza fuliginosa), see G. fuliginosa 
parvulus (Camarhynchus parvulus), see 
Camarhynchus 
(Mimns), see Nesomimus 
(Nesomimus melanotis), see Nesomimus 
(Nesomimus parvulus), see Nesomimus 
(Orpheus), see Nesomimus 
pauper (Camarhynchus), see Camarhyn- 
chus 

(Nyctanassa), see N. violacea pauper 
(Nyctanassa violacea), see Nyctanassa 
(Nycticorax), see Nyctanassa violacea 
pauper 

paupera (Geospiza), see Camarhynchus 
pauper 

(Nyctanassa violacea), see N. v. pauper 
Pelecanus californicus, 36 
fuscus, 36 

fuscus californicus, 36 
occidental^, 15, 36 
Pelidna minutilla, 59 

personutus (Nesomimus), see Nesomimus 
(Nesomimus melanotis), set* Nesomimus 
(Nesomimus parvulus), see Nesomimus 
petechia (Dendrceca), see Dendroica pe- 
techia aureola 

(Dendroica), see Dendroica petechia 
aureola 

Phaeopus hudsonicus, 61 
phasopygia (yEstrelata), see Pterodroma 
((Estrelata), see Pterodroma 
( Pterodroma), see Pterodroma 


Fhaethon aethereus, 36 
©thereus limatus, 36 
Phaeton aethereus, 36 
Phalacrocorax harrisi, 38 
Phalaropus hyperboreus, 64 
lobatus, 64 

Phoenicopterus glyphorhynchus, 45 
ruber, 45 

Pinaroloxias, 16, 27, 137, 140, 268 
inornata, 14, 268, 269, 271 
pipixean (Larus), see Larus 
piscator (Sula), see S, piscator websteri 
piscatrix (Sula), see S. piscator websteri 
Pisobia bairdii, 59 
minutilla, 59 

platyrhyncha (Geospiza), see Geospiza 
fortis 

(Geospiza fortis), see Geospiza fortis 
Piatyspiza, 17, 22, 24, 137, 110, 208 
crassirostris, 18, 22. 23, 208, 210, 211, 
213, 214 

plumbea (Ardea), see Butoride^ sunde- 
valli 

plumbous (Butorides), see B. sundevalli 
p(»ecilochrous (Buteo poliosoma). see Buteo 
Pnecilonetta bahamensis, 45 
bahamensis galapagensis, 46 
galapagensis, 45 

pdiosoma (Buteo poliosoma), w Buteo 
IVlyhorus galapagoensis. 46 
pnmarinus ( Coprotheres ) , sec Stercornriio 
(Stercorarius), see Stercorarius 
pematorhinus (Stercorarius), see S. poma- 
rinus 

Porzana galapagoensis, 52 
sharpei, 52 
spilonota, 52 
Ptocellaria tethys, 35 
producta (Cactospiza pallida), see Cacto- 
spiza 

productus (Camarhynchus), see Cacto- 
spiza pallida producta 
Progne, 15 
Progne eoncoior, 102 

modesta, 102 

propinqua (Geospiza), see G. conirostri? 
propinqua 

(Gtospiza conirostris) , see Geospiza 
prosthemelas (Camarhynchus), see Cama- 
rhvnchus parvulus 

(Geospiza), see Camarhynchus parvulus 



298 CALIFORNIA ACADEMY OF SCIENCES [Oc. P*m» 


psittacula (Camarhynchus), see Cama- 
rhynchus 

psittaculus (Camarhynchus), see C. psitta- 
cula 

Pterodroma phaeopygia, 34 
Puffinus Iherminieri becki, 34 
Iherminieri subalaris, 34 
obscurus, 34 
obscurus subalaris, 34 
subalaris, 34 
tenebrosus, 84 

punctatissima (Strix), see Tyto 
(Tyto), see Tyto 
Pyrocephalus, 15, 28, 29, 88 
abingdoni, 88 
carolensis, 88 
dubius, 91, 96, 99 
intercedes, 93 
minimus, 96 
nanus abingdoni, 88 
nanus intercedes, 91, 93, 99 
nanus nanus, 88, 93, 99 
parvirostris, 88 
rubinus dubius, 96 
rubinus nanus, 88, 93 
Querquedula discors, 45 
discors albinucha, 45 
versicolor, 46 

ridgwayi (Certhidea), see Certhidea 
(Certhidea olivacea), see Certhidea 
(Fregata minor), see Fregata 
(Nesotriccus), see Nesotriccus 
rostratus (Camarhynchus), see C. psitta- 
cula 

rothschildi (Geospiza), see G. scandens 
rothschildi 

(Geospiza scandens), see Geospiza 
ruber (Phoenicopterus), see Phoenicop- 
terus 

rubinus (Muscicapa), see Muscicapa 
salvini (Camarhynchus), see C. parvulus 
salvini 

(Camarhynchus parvulus), sec Cama- 
rhynchus 

(Certhidea), see Certhidea olivacea 
(Geospiza), see Camarhynchus parvulus 
salvini 

(Geospiza prosthemelas), see Camar- 
hynchus parvulus salvini 
scandens (Cactomis), see Geospiza 
(Geospiza), see Geospiza 


(Geospiza scandens), see Geospiza 
semipalmata (iEgialitis), see Charadrius 
(Hiaticula), see Charadrius 
(Symphemia), see Catoptrophorus semi- 
palm a tus inornatus 

scmipalmatus (iEgialeus), see Charadrius 
(Charadrius), see Charadrius 
septentrionalis (Geospiza scandens), see 
G. septentrionalis septentrionalis 
(Geospiza septentrionalis), see Geo- 
spiza 

sharpei (Creciscus), see C. spilonotus 
(Porzana), see Creciscus spilonotus 
simillima (Geospiza), see Geospiza fortis 
(Geospiza dubia), see Geospiza fortis 
(Geospiza fortis), see Geospiza fortis 
solitaria (Tringa), see Tringa 
solitarius (Helodromas), see Tringa 
Spheniscus humboldtii, 33 
mendiculus, 33 

spilonota (Ortygometra), see Creciscus 
spilonotus 

(Porzana), see Creciscus spilonotus 
(Zapornia), see Creciscus spilonotus 
spilonotus (Creciscus), see Creciscus 
Squatarola helvetica, 58 
squatarola, 58 
Steganopus tricolor, 64 
Stercorarius pomarinua, 64 
pomatorhinus, 64 
Sterna fuliginosa, 66 
fuscata crissalis, 66 

stolidus (Anous), see A. s. galapagensis 
(Megalopterus), see Anous stolidus 
galapagensis 

strenua (Geospiza), see G. magnirostris 
Strepsilas interpres, 59 
Strix punctatissima, 75 
subalaris (Puffinus), see P. obscurus 
subalaris 

(Puffinus Iherminieri), see P. obscura 
subalaris 

(Puffinus obscurus), see Puffinus 
Sula brewsteri, 38 
cyanops, 37 
dactylatra granti, 37 
gossi, 38 
granti, 37 
leucogaster, 38 
nebouxii, 37 
piscator, 37 
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piscator websteri, 37 
piscatrix, 37 
piscatrix websteri, 37 
variegata, 37 
websteri, 37 

sundevalli (Ardea), see Butorides 
(Butorides), see Butorides 
Sylvicola aureola, 132 
Symphemia semipalmata, 60 
Tachypetes aquilug, 39 
Telespiza, 27 

tethys (Oceanodroma), see Procellaria 
(Procellaria), see Procellaria 
(Thalassidroma), see Procellaria 
tenebrosus (Puffin us), see P. obscura 
subalaris 

Thalassidroma tethys, 35 
Totanus brevipes, 61 
fuliginosus, 61 

townsendi (Camarhynchus), see Cama- 
rhynchus psittacula 
(Gcospiza psittacula), see Camarhyn- 
chus psittacula 

tricolor (Steganopus), see Steganopus 
trifasciatus (Mimus), see Nesomimus 
(Nesomimus), see Nesomimus 


(Orpheus), see Nesomimus 
Tringa bairdii, 59 
minutilla, 59 
solitaria, 60 

solitaria cinnamomea, 60 
Tringoides macularius, 61 
Tyto punctatissima, 75 
variegata (Sula), see S. dactylatra granti 
variegatus (Camarhynchus), see Platy- 
spiza craBsirostris 

versicolor (Querquedula), see Querquedula 
violacea (Ardea), see Nyctanassa violacea 
pauper 

(Nyctanassa), see N. v. pauper 
violaceus (Nyticorax), see Nyctanassa 
violacea pauper 

websteri (Sula), see S. piscator websteri 
(Sula piscator), see Sula 
(Sula piscatrix), see S. piscator websteri 
wenmani (Nesomimus parvulus), see Neso- 
mimus 

Xema furcata, 65 
furcatum, 65 
Zapomia spilonota, 52 
Zenaida galapagoensis, 67 
galapagensis, 67 


ERRATUM 

Page 21, line 11, for fig. 18, p. 290 read opp. p. 138 
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The Rabbits of California 


Introduction 

During the past century in North America masses of data have been 
compiled relative to speciation, subspeciation, and distribution of 
our native mammals. Few groups now remain which have not been 
worked over in more or less detail by students of systematic^, in an 
effort to detect and describe such racial variations as exist and to 
define the ranges of various forms. When comparison is made of the 
wealth of information now available in this field with what is known 
concerning the life histories oi our smaller mammalian species the 
former is seen to quite outweigh the latter. With these points in 
mind at the outset of this work it was planned that both systematic 
and life history studies should proceed hand in hand. 

The family Leporidie was selec ted lor seveial reasons. Although 
world wide in distribution, it contains but a relatively small number 
of geneia and species. Probably nowhere, however, are more repre- 
sentatives of this restricted group found over so limited an area as 
in California, where seven species are known to occur. The topo- 
giaphic, climatic and vegetational differences present throughout 
various portions of this state open a held lich in possibility for specu- 
lation concerning seasons for racial trends or specific constancies. 
Fin thcrmoie, of equally great importance, was the abundance of 
matciial in the form of study skins, skulls and skeletons available 
from California, as well as the accessibility of these various species 
for natural history observations. 
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E M. MacFarland and to Mr. Janies Moflitt. To the latter I am in 
debt lor a number of photographs and certain field notes. Many as- 
sistances in connection with the typing and handling of manuscript 
were rendered by Mrs. Doiothy S. Orr. 

Materials 

In all 1 1 58 specimens, tepresenting the 7 species of rabbits occur- 
ring in California, were examined in the course of this study. Need- 
less to say many other specimens of these species and of other mem- 
bers of the Leporidax taken outside the borders of this state, were 
used in order better to understand specific relationships and racial 
trends. All color terms employed, with the exception of those of very 
general application were taken from Ridgway’s Color Standard ; s and 
Color Nomenclature (1912). 

Most of the field work was carried on between the years 1930 and 
1932, although occasional trips for field study. were made up to the 
close of this woik in 193O. Personal examination was made of every 
faunal area in California which is inhabited by leporid species. Ef- 
fort was also made to extract all pertinent life history information, 
both from the literature and from the field notes kindly supplied 
by my colleagues. 

Unless otherwise indicated, all specimens employed in this study 
are in the collection of the University of California Museum of 
Vertebrate Zoology. 

Measurements and Weigh is 

All measurements used in connection with the systematic accounts 
are given in millimeters. Unless otherwise indicated external meas- 
urements weie secured by field collectors fiom animals in the flesh. 
In certain instances, where sufficient data were lacking, the length 
of ear was obtained from dry study skins for comparison. Ctanial 
measurements (fig. 1) were made with the use of a vernier caliper. 
For the sake ol greater accuracy averages were computed with an 
adding machine and checked for possible mistakes. The following 
measurements were selected with care out of a considerably greater 
number for use in this study: 

Total length .— Distance between tip of nose and posterior end of 
last caudal vertebra. 

Tail vertebrae .—From base of tail to tip of last vertebra. Due to 
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the small size of this appendage and because of the dense growth of 
hair covering it in rabbits, the writer when taking this measurement 
did so after the animal had been skinned. The tail was held at right 
angles to the body and pressed closely against a ruler. 




Fig i — Doisal and vential mows of skull ( 0 oi Sylviiufius audubnmi audubomi 

show in** nu.iMUcmcnts empkned. 

Basilar length, k- 1 Width of nasals, a-b 

Aromatic biradth, </ -/ Length ot iiiol.n st*n<s, tn-fi. 

Postorbital constriction. / / Diamctct ot external auditoiv meatus. c-f 

Length of nasals, r-d Breadth of biain-case, g- // 

Length of palatal budge, o~p. 


Hind foot .— Fiom the posterior margin of the heel to the tip of 
the longest claw. 

Ear length. -Due to the tact that there aie two methods ot taking 
ear length this measurement was discaided in all cases where doubt 
arose as to whic h system had been employed b\ field collectors. Ear 
from crown, the least accurate of the two methods, is obtained by 
measuring along the median external surface trom the base of the 
ear wheie it touches the crown ot the head to the tip of the pinna. 
Ear from notch, a much more exact measinement. is the distance 
from the base of the notch to the tip of the pinna. 

Basilar /cng/A. —Distance between posterior border of alveoli of 
second upper incisor and the most anterior portion of the foramen 
magnum, measured along median line (fig. i, A'-/). 
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Zygomatic breadth.—' The greatest distance between the outermost 
borders of the zygomata (fig. 1 , q-r ). 

Postorbital constriction.— The least lateral diameter of the skull 
between the postorbital notches (fig. 1, /—/). 

Length of nasals— Greatest length of nasals, measured along me- 
dian line (fig. 1, c~d). 

Width of nasals — Greatest combined width of nasals (hg. 1, a-b). 

Length of molar series— The combined antero-posterior length of 
the maxillary tooth row, measured from the anterior alveolar border 
of the first molariform tooth to the posterior alveolar border of the 
last molariform tooth (fig. 1 , m—n). 

Diameter of external auditory meatus.— The greatest inner diam- 
eter of the external auditory meatus at its orifice (fig. 1 , e-f). 

Breadth of brain-case.— The least lateral diameter of the posterior 
portion of the brain-case between the innermost sides of the external 
auditory meatuses (fig. 1, g-h). 

Length of palatal bridge.— The least length of the bony palate 
measuied midway between the median line and the dental alveoli 
in an antero-posterior diiection from the posterior border of the 
anterior incisive foramina to the anterior bolder of the interptery- 
goid fossa (fig. 1, o-p). 

Weights.— All weights are recorded in grains or fractions thereof. 
In instances where collectors have indicated weights of specimens in 
pounds or ounces the authoi has, for uniformity of treatment, trans- 
posed these figures into the metric system. 

Geographic Variation 

A considerable amount of geographic variation occurs through- 
out the ranges of certain leporid species within the boundaries of 
California. This is partic ularly true of forms inhabiting the portions 
west of the main Sierra Nevada. The brush rabbit ( Sylvilagus bach- 
maru) presents a good example of this, breaking up into at least eight 
well-defined races. Typical Great Basin species, such as the white- 
tailed jack rabbit (Lepus townsendu) and pigmy rabbit (Sylvilagus 
idahoensis), on the other hand show no constant subspecific differ- 
ences throughout the territory which they occ upy within this state. 

Two factors appear to be responsible in considerable degree for 
the specific differences shown in amount of subspeciation. The first 
of these is the variability versus constancy of the environment over 
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the area occupied, and the second is inherent within the animals 
themselves, namely, the ability for dispersal. These two factors tend 
to counteract each other, one acting to produce, by means of the 
action of natural selection on heritable variations, a number of dis- 
tinct populations, and the other to bring about a mixture of these 
populations, so that they fail to remain as more or less separate en- 
tities. Therefore, we may say that over any given area, where envir- 
onmental conditions vary, those forms which possess the greatest 
ability for dispersal are less likely to break up into local races than 
those forms which lack in considerable measure such ability. In 
other words, among the former the constant movement and blend- 
ing of populations tends toward constancy of characters, whereas in 
the latter the sedentary nature of such populations is more apt to 
fostei the development of local variants. 

It may be argued on the other hand that the selective effect of en- 
vironment is always of greater importance than the ability for dis- 
persal. Furthermore, it is quite possible that differences in degree of 
subspeciation among related species occupying more or less mutual 
territory may. in part, be the result of differences in the late at which 
genetic variations are occ lin ing. At present, unfortunately, we know 
but little concerning such specific differences in frequency of occur- 
rence of genetic variations among closely related wild species. It 
holds true, however, among the various leporids studied, that those 
forms within whose ranges obvious environmental differences occur 
show a negative correlation to exist between degree of geographic 
variation and specific ability foi individual and mass population 
movement. 

In ordei to show more clearly what is meant by this let us ( onsicler 
two species of labbits, Lepus californicus and Syhnlagus audubonii , 
whose ranges coincide to a large extent. Both of these species, like- 
wise, exhibit considerable geographic variation. The range of Syb 
vilagu s audubonii , however, is more limited than that of Lepus 
californicus (cf. Nelson, 1909). Despite this fact the former species 
breaks up into a relatively larger number of geographically distinct 
forms in pioportiou to the si/e of the area it occupies (actually there 
are more races of Lepus californicus than of Syhnlagus audubonii). 
Within the range of Lepus californicus texianus alone there are four 
races of Sylvilagus audubonii . These are S. a . wanent , cedrophilus , 
baileyi and mi not . 
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Lepus cabfornicm is a wide-ranging animal, each individual being 
capable of traveling a number of miles daily, if necessary. Further- 
more, observations have shown that seasonal changes in availability 
of food sometimes result, locally, in mass population movements or 
migrations ( cf Couch, 1927. p. 313; Grinnell, Dixon and Linsdale, 
1930, p. 546), such as are undergone occasionally by varying hares 
{cf. Cox, 1936, p. 216). Individuals of Sylvilagus audubonii , on the 
other hand, seldom travel more than one hunched yards daily from 
the buriows or forms which they inhabit. Indeed rarely do they 
wander this far. So far as known large population movements never 
occur among members of this species. A comparison of the bodily 
structures of these two species gives adecpiate reason lor these differ 
enccs in habits. I.cpus californicus is large in size, possesses relatively 
long hind legs, rendering it capable ol covering large distanc es with 
rapidity, and possesses a keen sense of hearing. S^lvila&us audubouu 
is much smaller in size, possesses relatively shorter hind legs, adapted 
to co\ei ground rapidly but 011I) lor very short distances, and does 
not seem to have as keenly an exercised sense of hearing as does the 
largei species. These specific difference's in capacity for mo\ing 
about, in othei words, differences in ability loi dispersal, would 
seemingly tend to account lor the greater number ol geographic 
laces in the smaller, less widely langing species. Natural selection 
would function as a more potent factor in the case of S\hulagu\ 
audubomi because of the improbability of interference through the 
mixing of populations. 

In southeastern California, on the Mohave and Colorado deserts, 
wlieie Lepus califoi tiicus and Sylvilagus audubomi aie the onh two 
lagomorphs present, a somewhat similar situation occ urs, although 
in a more incipient stage. So far as known there is no significant dif- 
ference in rate of reproduction between these two species here, and 
each possesses but one recognized geogiaphic race over the entire 
area. The smaller, more sedentary form, however, shows several 
minor geographic variations which, although too slight to be recog- 
nized as of lacial value, arc nevertheless constant and appear to be 
adaptations to local conditions. Specimens from the Death Valley 
region, where extremely arid environmental conditions prevail, 
possess somewhat more ashy tone's of coloiation, as well as slightly 
longer eais, than do those from othei portions of southeastern Cali- 
fornia. Skins from near Salton Sea, Imperial County, and in inline- 



No. 19] 


O R R : RABBITS OF CALIFORNIA 


diately adjoining portions of Lower California tend to be slightly 
more reddish than is characteristic of the race throughout its general 
range. This may be correlated with the general reddish hue of the 
soil over much of this area. The tendency to break up into minor 
local populations is not manifested in Lepus californicus , which ex- 
hibits much gi eater uniformity over the same region. 

Three species of rabbits inhabit the major poition of the Great 
Basin aiea of California on the east side of the Sierra Nevada. The 
largest and most widely ranging species is the white-tailed jack rab- 
bit (Lepus townsendii). Next in size and ability for dispersal is the 
black-tailed jack rabbit ( Lepus cahfot nicus). The smallest species, 
aside fiom the pigmy rabbit (Sxlvilagus idahoensxs ), whose range is 
so limited in California as to lender discussion of this species neg- 
ligible here, is the Nuttnll cottontail {Sxhulagus nuttallii ). While 
these three forms by no means occ upy the same habitats, their gen- 
eral ranges do foi the most part coincide. Lepus townsendii , which 
is most c apable of population movement, shows no peiceptible geo- 
graphic vaiiation. in so lai as could be determined, throughout this 
region. Lepus rah fox turns, a somewhat smaller species and less sub- 
ject to seasonal movements, shows some slight variation over the 
same region. Spec imens of Lepus c . < vnllawnlla fiom Modoc County, 
possess auditory bulhe which average smaller than do those of speci- 
mens representing the race deset in ola from the Mono-Inyo faunal 
area. Sylvilagus nuttallii , due to its sti net trial features and habits, is 
much more sedentary than either of the above species. Two fairh 
well-defined laces, differing from each other in more than one re- 
spect , oceii r i n Ca 1 i lorn i a . 

Mete again w e find a negative correlation existing betw ecu degree 
of geographic variation and ability for dispersal. This does not 
necessarily imply, however, that other factors may not have been 
responsible, at least in part, for these differences in degree of sub- 
speciation. It is quite probable that the selection rate is different for 
each of these species. Sylvilagus nuttallii is present in far greater' 
numbers than is Lepus townsendii and likely is subject to attack by 
a relatively larger number of predatory species. Furthermore, cer- 
tain other environmental factors may affect each of these species 
differently. 

Sylvilagus bachmani represents a species w hich is limited to a very 
definite type of surrounding. Generally speaking it is restricted to 
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the chaparral belt or an equivalent type of cover throughout cismon- 
tane California. The perceptible climatic and vegetational changes 
which take place from the humid northwest coastal belt to the arid 
southern ranges, combined with the habitat restriction of this spe- 
cies and its limited ability for dispersal would seem to be largely 
responsible for the great amount of racial differentiation which it 
exhibits. 

Sylvilagus idahoensis , although lacking in subspecific differentia- 
tion, is even more limited than Sylvilagus bachrnani in its ability 
for dispersal. The habitat occupied by this species, however, is ex- 
tremely uniform throughout. As a consequence this would lend 
support to the belief that geographic variations within a species 
represent adaptations on the part of different populations to the 
particular environmental conditions under which they live. 

Those species, such as Lcpus cult font icus and Sylvilagus audit - 
bonit % whose ranges inc lude the Sacramento and San Joaquin valleys 
as well as the southeastern deserts, show a gradual change with re- 
spect to geographically varying characters from north to south 
throughout the regions lying north and west of the deserts. This is 
correlated with a gradually changing environment. None of the sub- 
specific characters ascribed to races in this cismontane region can be 
said to be uniform over any considerable distance. They change 
slowly but constantly from one extreme in the north to another in 
the south. The changes, however, in these variable characters from 
those of races found in the San Joaquin Valley to those of races found 
in the desert regions, just a few miles to the south and east, occm 
within a relatively short distance. Moreover, the subspecific char- 
acters possessed by races in the desert show a great degree of con- 
stancy over a very large area. This, likewise, is correlated with fairly 
uniform environmental conditions. 

The Sylvilagus bachrnani group presents an outstanding example 
of a species which varies in regard to a number of characters, almost 
continually, from one end of its range to the other. Using a single 
character such as color wc may explain more fully what is meant. 
The greatest intensity of pigmentation is found at the extreme 
northern limits of the range of the species in Oregon. From here 
south, the degree of pigmentation gradually becomes less and less, 
and as we go from the coast inland, we also find the color becoming 
noticeably paler. Finally, in California, we observe the most pallid 
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types of coloration in the upper, arid portions of the Salinas Valley, 
and in the mountainous parts of eastern San Diego County. 

It cannot be said that any one tone of color is maintained uni- 
formly over a great area. Even certain “islands” appear locally and 
tend to break this uniform north-to-south change. There is, for ex- 
ample, a tendency toward a greater intensity of pigmentation in the 
Santa Cruz Mountains and a more pallid coloration close along the 
eastern shores of Monterey Bay than is seen along the coast either 
to the immediate north or south ot these two localities. The latter 
is probably due to the influence of the Salinas Valley as the color 
of the species becomes extremely pallid in the upper parts of this 
valley. The point to be borne in mind, however, is that color is not 
maintained uniformly, even over the ranges of single subspecies. 
The same condition holds true for most of the other geographically 
varying characters of this species. 

In general most \ariable characters attain one extreme in the 
north or northwest part of the state, and the opposite extreme in the 
southern or desert portions within the species Lepus califonucus , 
Syh’ilagus auduhonn and S. bachmani. The greatest total length, the 
darkest coloration, the smallest ears and the smallest auditory bulla: 
are possessed by rac es occupying the upper Sacramento Valley or the 
northwestern coast area. The reverse is true ot those races which 
occur in the southern desert regions. If the change were gradual and 
uniform in regard to all characters, horn the northern to the south- 
ern pat t of the state, thcie would be little justification for desci ibing 
iaccs between these extremes, othei than that of taxonomic conven- 
ience. It so happens that in most species there are c ertain characters 
which do not attain their greatest development at the extreme ends 
of their ranges. To cite one example, within the species Syhdlagus 
bachmani members of the rac e tchama\ occ urring in and around the 
upper part of the Sacramento Valley, ai e chaiac terized by the posses- 
sion of a rostrum which is relatively shorter and broaden at the base 
than is possessed by other subspecies either to the north or south. 
Similai examples are afforded by other races. 

Analysis of Characters 

A general consideration follows for each ot the charac ters used in 
this study. As will be seen there is much parallel variation exhibited 
among the different species, especially where their ranges are more 
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or less coincident. An attempt has been made to interpret certain of 
these geographic variations as adaptations to local environmental 
conditions. 

Color.— As is ti ue of most species of mammals occurring through' 
out California, the darkest coloration is possessed by those races of 
rabbits inhabiting the northwest coastal region and the upper Sacra- 
mento Valley. This dark coloration is exhibited, but in lesser inten- 
sity, along the immediate vicinity of the coast south to San Diego 
County, although races in the latter area are seldom as dark as those 
of the more northern coastal legions. The color ol specimens horn 
larther inland and farther south, irrespective ol species, becomes 
noticeably paler, until in the southeastern deserts the most pallid 
types of coloration are found. The same tendency toward extremely 
pale tones of color is manifested in the dry interior valleys such as 
the Salinas Valley and Cuvama Valley. It is of inteiest to note that a 
daik type of pelage on the dorsal surface of tile body appears to be 
correlated with a tendency toward a huffy rather than a white tei- 
minal band on the hairs of the \cntral parts, lfenson (1933, p. 'jfi) 
mentions this correlation in regard to (oloi of dorsal and ventral 
pelages among a number of different groups of mammals. This is ti ue 
of the darkest race of hi ttsh labbit (Sylvilagus bach mam ubet ttolot) 
and the darkest race of black-tailed jack rabbit (Lcpus cahfotnu u s 
califo) nicus) occurring in Caliloi nia. Othei races ol black-tailed jack 
rabbits show a tendency towaid huffy color beneath but this nevei 
attains the intensity seen in L. c. cahfotnn us. 

Much has been written concerning the datk color of birds and 
mammals occurring in more northern and more humid regions, as 
contrasted with the pallid tones possessed in general by most descit- 
inhabi ting forms (cf. Sumner, 1925; Buxton, 1928; Reuse li, 1929; 
etc.). While many authors concur on the theory that such trends in 
variation may be protective in natiue and, consequently, represent 
adaptations on the part of different populations to those enviion- 
mental conditions under which they exist, certain objections have 
been raised. Sumner (1925, p. 365) mentions a few of these. McAtee 
(1932), after a study of the stomach contents of a large number of 
Nearctic birds, denies the piotective \alue of color in those lonns 
of animals whic h are preyed upon by avian species. Experiments on 
mosq uito-fishes ( Gambusia pah uclts) made by Sumner ( 1 934 , 1 935), 
on the other hand, have definitely showed that those individuals 
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which blend in color with their background arc much less subject 
to attack by certain predators than those which stand out in contrast 
with their environment. Since, in most instances, daik color among 
the higher vertebrates is correlated with humidity and pallid coloi 
with aridity, the possibility of a direct effect of such atmospheric con- 
ditions on pigmentation has often been questioned. Recent studies 
made by Dice ( 1 930) and Benson ( r 933) on certain mammals in New 
Mexico, which vary extremely in color over 1 datively short distances 
in direct cor relation with the color of their environment, have failed 
to produce any evidence in support of the theory that 1 dative hu- 
midity or temperature aie directly responsible for such tiends in 
variation. 

Among those species of rabbits which vary to any extent, geo- 
graphically, in California there appears to be a very definite corre- 
lation between the color of pelage possessed by the various races and 
the color of the respective environments which they occupy. Rela- 
tively dar k for ms, such as Lcfnis calif o) nit 11s califoniicus , Syhnlagus 
audubonu audubonu , Sxhulagus bachmant ubcucolo) and 5 . b. 1 c - 
Ihwkc . occur in the upper Sacramento Valley and the northwestern 
c oastal belt where the humidity is r datively high as also is the annual 
precipitation. The abundance of moisture here tends to create a 
dark background by encomaging the growth ol a luxuriant, shade- 
producing vegetation. Furthermore, habitats occupied by species 
which rely upon bi ush fore oxer, ate daiker where there is a greater 
amount of \egetation due to the formation of humus on the surface 
of the soil. The pallid coloi s of desert races correspondingly blend 
to a lemaikable degree with a desert en\ ironment. Low ldatixe 
humidity and slight annual rainfall in such areas ha\e resulted in 
a reduction in quantity of vegetation. Such herbs and shrubs as are 
present possess, in general, a veiv glaucous appeal anc e. Fven in up- 
land deserts such as the (neat Basin plateau ot noitheastcrn Cali- 
fornia it cannot be denied that the grayish tones of pelage possessed 
by Lcpus townsendu townscmlii , Lcpus caUfoniu us ivallawalla, Syl- 
vilagus nuttallu nuttallu and Sylxulagus idabocus/s occurring there 
blend almost perfectly with the color of the sagebrush w hich is out- 
standingly dominant in the floia ot that legion. 

Lcpus washmgtonii and Sylvilagus badunani as species, irrespec- 
tive of various racial differences which appear throughout then 
ranges, are darkci on the avciagc than any othei leporids occurring 
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in California. Needless to say this refers to the first mentioned spe- 
c ies only during the late spring, summer and early autumn months. 
This appears significant when we consider that the habitats of Lepus 
Washington! \ } during the summer period, and of Sylvilagus bach - 
mani, the year around, are darker than those of any other species of 
rabbits in this state. Both forms inhabit dense undercover where the 
surface of the ground is strewn with dark leaf litter and the overhang- 
ing vegetation excludes a great deal of light. In winter throughout 
most of the range of Lepus washingtonii where snow is normally 
present, members of this species correspondingly assume a white 
pelage, while in those areas where snow is of irregular occurrence in- 
dividuals of this same spec ies frequently are brown at this season. In- 
deed it is not difficult to uphold the protective value of white winter 
pelage in variable animals such as Lepus washingtonii and Lepus 
town send ii . 

Body measurements.— An attempt was made throughout to em- 
ploy the four standaid body measurements in studying geogiaphic 
variation. It may be said at the outset that little information was 
derived from the measuiement “length of tail vertebrae;* T his is due 
to the extreme shortness of this member in the group and the great 
differences which may arise through methods employed by individ- 
ual field collectors in taking this measurement. F.ach of the other 
three measiuements proved to be of value in indicating geogiaphic 
variation. 

In most instances the greatest body length is exhibited by those 
races inhabiting the northern and western paits of the state, and, in 
all instances, the smallest races are those living on the southeastern 
deserts. Tail length appeals, roughly, to be correlated directly with 
total length, although, as stated above, this could not be accurately 
detei mined. Length of hind foot definitely is correlated directly 
with body size as indicated by total length. 

Far length, in all of the species studied which show maiked geo- 
giaphic \ariation, is seen to vary in an inverse ratio to body length. 
In other words, within individual species, it may be stated generally 
that those races which possess the greatest body length have the 
smallest ears, both relatively and actually, and those races which 
measure smallest in legard to body length possess the largest ears. 

Basilai length.— This measurement, as might be expected, is di- 
rectly correlated with body si/e. Within particular species those 
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forms which possess the greatest total length also measure largest in 
basilar length. 

Zygomatic breadth.— While, in general, zygomatic breadth ap- 
pears to vary in direct proportion to basilar length there is also seen 
in those races which occupy the upper Sacramento Valley region a 
tendency toward relatively greater zygomatic breadth, in relation 
to basilar length, than elsewhere. This is true of Lepus cahformcus 
cahfonin us, S^lvtlagus audnbonti audubomi and Sylvilagus bach- 
mam tehamw. It is diflic ult to supply any adequate reason foi this 
structural peculiar it> possessed in common by rac es oi three distinc t 
species oc c upvmg *his geographic region. 

Shape of lost mm. —'This is governed to a laige extent by the 
length, breadth and contoui oi the nasals. Those forms which pos- 
sess long, liar row nasals usuall> ha\ c* a rostr um whic h is likewise long 
and narrow. In general, it may be said that those races which occur 
in, or bordering, the upper Sacramento Valiev possess rostra which 
are proportionately large and vcr\ broad at the base. This appears 
to be correlated with the relatively great zygomatic breadth pos- 
sessed b\ these races, both characters contributing towaid a broad 
tv pc ol head. 

Antnioi palatine fmamnin.— The shape of these foramina, 
whether broad or narrow, depends largely upon the shape of the 
rostrum. Within the Sylvilagus bach mam group decided geographic 
variation is exhibited in respect to the presence, absence or degree 
ol constriction along the later o-posterior borders of these foramina. 
None of the other species studied show this type of variation to be 
other than indiv idual. or , at most, specific in c haractet . In Sylvilagus 
bach mam a \erv marked posterior constriction is seen in specimens 
from the northern part ol the range of the species, becoming less 
noticeable in those from central California and prac tically missing 
in individuals hour the southern part of the state. 

Snpiaoi bital jnoc esses — In the I.epus tali forme as group the heav- 
iest pro( esses vv ith the broadest postor bital attachments are possessed 
by the race call fount us of northern California. The more southern 
races show a lesser development of these processes. The onlv other 
species showing mar ked geographic' variations in regard to the shape 
of these struct tires is Sylvilagus bach man i . 1 1 ere we witness a r ev ersal 
ot the condition seen in J,e pus calif omit us , namely, the smallest su- 
praor bital processes are possessed by those races inhabiting northern 
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California, whereas the broadest type, with wing-like postorbital at- 
tachments touching the skull posteriorly, are characteristic of the 
mote southern races. The greatest development of the postorbital 
poition of the process, within this species in California, is seen in 
the race cineuistens, although the character becomes even more pro- 
nounced in forms inhabiting the peninsula of Lower California. 
Another striking feature, dependent largely upon the shape of the 
poslorbital attachment, is the form of the postorbital notch in the 
bath muni group. Noith of San Francisco Bay this notch is oval in 
shape (see fig. 2), wheieav south of the bay it abruptly becomes slit- 
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Fiji 2 — A F10nt.il ugmn o! skull of S\U'ila{rus b. manor hmus. no 53383. Mils Veit, 
'/no! , 1 10m San M.tiro Counts C alifouua. Ji. Fiontal legion of skull oi Syh'dagus b. 
itbn/folot , no 20575. Mus Veit 7 o 61 . f fiom Matin Couniv, California fboih v 1). 
Note the dtliruiuc in sli.ipr ol postoitnt.il notch in these tuo specimens lepiesenting 
races tiom either side ol San Francisco lluv. 

like. There is no integradation 01 even ovet lapping, with regard to 
the change in the shape ot this structure, either north or south of the 
bay along the immediate c oast, although this change does occur grad- 
ually along the w estei n flanks of the Siena Nevada within the ranges 
of the laces irhomre and marij)n$<r. The measmement “postorbital 
constriction,” indicating the least lateral diameter of the skull be- 
tween the poslorbital notches, was found to vaiy geographically in 
pioportion to si/e of skull. 

Teeth— Both incisiform and niolarifoim teeth vaiy geographi- 
cally, with regal d to si/e, in those species which show marked tacial 
variation in general body si/e. 7 ’he races which are largest and pos- 
sess, 1 elati\ely, the heaviest skulls likewise have the broadest incisors 
and longest molarilorm tooth rows. 

Length of jxitntat bridge .— The manner iti which this character 
vaties geographically differs distinctly among various species. Un- 
like most of the othci c hatac teas studied, there is no indication here 
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of any parallel development throughout the different groups. In 
California, Lepus washingtonii possesses the longest type of palatal 
bridge at the extreme southern end of its range in the central Sierra 
Nevada. Within the Lepus californicus group, the races deserticola 
and wallawalla , occupying the southeastern deserts of California and 
the Lassen-Modoc Great Basin area, respectively, possess the longest 
type of palate exhibited by any of the races of this species in Califor- 
nia. The most elongate type of palatal shelf found throughout the 
range of Sylvilagus audubonii in California is seen in specimens 
from the extreme southwestern part of the state within the limits 
of the subspecies sanctidiegi. The other three races of this species 
occurring heie show a great deal of uniformity, relative to si/e, re- 
garding the length of this structure. In Sylvilagus bachmani a grad- 
ual change is seen fiom north to south, throughout its range, from 
a relatively long type of palate to one which is iclatively short. 

Bieadth of In aw -case. —This character varies in direct proportion 
to basilar length in those species showing racial differences in size 
ol skull. 

Diametei of external auditory meafus.—Thc diameter of the ex- 
ternal auditory meatus varies directly according to the si/e of the 
auditory bulla. Due to the impossibility of satisfactorily measuring 
the diametei of the latter this measurement was used merely as an 
indicatin' of the vaiiation which occurs in many species with legard 
to this structure. 

Audi to) v bulla\— In genet al, within those species studied, size of 
auditoi y bulla is found to be < orrelated dim tly with size of external 
ear. Lepus ( ahfornicus , Sylvilagus audubonii and S. bachmani , the 
three most widely distributed species in California, show a marked 
parallel development in regard to the manner in which this struc- 
ture varies geographically. In each instance the largest races possess 
the smallest bulla* andr/< eveisa. Lepus toumsendu , L.washingtonii , 
Syhnlagus nuttalhi and S . idahoensis fail to show anv very appreci- 
able geographic differences in size of bu Ike in this state. Within the 
Lepus californicus group the smallest auditory bullce are possessed 
bv the race californicus , which occurs throughout the Sacramento 
Valley, the northern and the central coastal regions. The change is 
gradual from this small type of bulla at the northern and western 
range of the species to one that is large and inflated in the southern 
deseit areas. In the race wallawalla of the northeastern Great Basin 
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section the bulke average slightly smaller than those seen in deserti- 
cola of farther south, although much largo than found in c aliform - 
cus proper. Sylxulagus audubonii exhibits a similar type of vai iation 
in that the race audubonii, of the Sanamcnto Valley, possesses the 
smallest auditory bullae, and the lace auzonce , of the southeastern 
deserts, the hugest. There is a gradual but constant inc lease in si/e ol 
auditory bulla* in Sylvilagus hachmam horn north to south tlnough- 
out the range of the species. Likewise, mote inland laces appeal to 
possess larger bulla: than those which are ol the same latitude but 
situated neater the coast. 

Field observations have repeatedly shown that healing is lelied 
upon by rabbits to a greater extent than any ol the othei senses in 
detecting the pi eseiue of enemies. Individuals, when leeding in the 
open, wheie they are constantly in danger ol attack by biids ol prey 
and camivoious mammals, continually shilt their ears about in an 
effort to detec t any unusual sounds. The senses ol sight and ol smell 
apparently are of relatively little impoi ranee in this legal d when 
compared with hearing. II one moves noiselessly he may approach 
very close to a rabbit, even in the open, without the lattci showing 
awareness ol the observer’s presence. As a consequence sue h mat keel 
geogiaphic variation in regard to the si/e ol a stiuc tine so intrinsi- 
cally important foi survival as is the auditory appaiatus in this gioup 
appeals significant. 

While by no means definitely established as a fact, it is neveithe 
less highly probable that increased development ol the sound recep- 
tion apparatus in more southern laces is c undated with great ci 
ability tea hear. It is difficult to see how a huge external pinna in 
lot ms which hold their cars elect could fail to be ol gi eatei assistant e 
in the detection of sound than a smaller pinna. Fm then more, it is 
likely also that increase in si/e of tympanic membrane and bulla is 
an aid to sound reception. If this be true it follows that laces oct tit- 
ling in mote southern and mote interim legions ate possessed of a 
gi eater ability to hear than those inhabiting more northern and 
mote coastal areas. If such subspecihc differences in sensory ability 
do exist, how then may we account for them? 

Two possible explanations present themselves. First, either the 
mutual enemies ol these species are more numerous in these south- 
ern and interior regions, thus necessitating greater ability to hear 
on the part of those species relying upon this sense to detect danger 
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ox, secondly, sound reception itself is more difficult here. Theie ap- 
pears to be no substantial evidence in support of the first suggestion. 
It is true that in general the number of species ol carnivores increases 
from noith to south, but this is hardly perceptible over such a lim- 
ited distance as the length ol California. The only additional mam- 
mal enemy to which certain species of rabbits in the southern part 
of the state are subject is the kit lo\ ( Vuljjc.s manotis). The brush 
rabbit {Syhnlagus bach mam ) is probably never preyed upon by the 
kit fox as the two species do not inhabit common territory. The 
brush rabbit, however, shows the same geographic trend, in regard 
to ear structure, as either the black-tailed jack rabbit or the Audu- 
bon cottontail. Also, within the range of this carnivore, races of both 
the black-tailed jac k rabbit and the Audubon cottontail, inhabiting 
the southern San Joaquin Valles and the San Diego iaunal district, 
possess smaller ears and bulhe than do rac es of either spec ies occur- 
ring on the Mohave and Colorado deseits. The factor of natural 
enemies therefore seems negligible. 

We come then to tire sec orrd alternatis e, namelv, that sound recep- 
tion is more difficult m legions which either base a low relative 
humuhtx or a high mean annual tempeiature 01 both than is true 
of areas which aic climatically the reverse. Recent experiments In 
Kn lichen ( 199 i , 1935, 193b) on the absor ption of sound in gases base 
clef in it eh show tr this to he true. Gray ( 193b, p. 1 29) gixes a summary 
of Knudscn's findings as follows: “. . . cold sub /eio air is partially 
transparent to sound, but with heat the air becomes increasingly 
absor pti\ e until at high temper at tires it is so opaque to high-pitched 
sounds as to make* the lattei inaudible at a distance of a few* feet. In 
the case ol humiditx this progressixe relationship does not hold. Pet- 
lectly di\ air is the most transparent acoustically, air containing a 
pinch of moisture (about ro to 20 per cent relathe humidity) is the 
most opacpie. and thereafter with added moisture the ratio of ab- 
sorption decreases until at 92 per cent relative humidity the trans- 
parency to sound is almost hack to maximum. This latter condition 
corresponds to the moist log-laden air of the ocean, while air which 
is only 20 per c ent humid approximates that of the desert!* 

Within the range of those races of Sylvilagus baclnnam occurring 
along the coast of California horn Del Norte to San Diego counties 
a giadual inc rease is seen in size of auditory bulla? and external ears 
from north to south. Reference to the map shown by Grinnell (1922, 
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p. 15) giving the “relative humidity of the air, for the month of 
April, as related to area in California 0 indicates very little difference 
in relative humidity over this entire area. Consequently, so far as 
moisture in the atmosphere is concerned, no acoustical differences 
would be apparent. However, according to the maps occasionally 
published by the Weather Bureau of the United States Department 
of Agriculture showing mean annual isotherms for California, a 
gradual increase in mean annual temperature takes place along the 
coast from north to south. Maps issued for the years 1914 to 1917, 
inclusive, and 1919 show the mean annual temperature over these 
years to range from 52 0 to 56° F. along the northwestern coast south 
to Marin County, from 54 0 to (io 0 F. between San Francisco and Pt. 
Conception and from r,8° to 62° F. between Pt. Conception and San 
Diego County. Therelore, in view of Knudsen’s findings it may be 
presumed that sound transmission is more difficult in coastal south- 
ern California than in coastal northern California, due to increas- 
ingly higher annual temperatures farther south. 

There is practically no difference in mean annual temperature 
between the Sacramento and San Joaquin valleys and the southern 
coastal area. The relative humidity in the latter region, however, is 
somewhat higher than in the former. If we are to believe that natural 
selection has in any way influenced the development of a better type 
of auditory apparatus in races inhabiting regions where sound trans- 
mission is less perfect, we should therefore expet t southern coastal 
subspecies of Lepus cahfornic us and Syhnlagus audubotui to possess 
slightly smaller auditory bulla' and external ears than the inland 
valley forms of these same species. Sue h is not the case. The auditory 
bulla? and external ears of Lepus c. bennettii and Sylvilagus a . saucti- 
diegi average somewhat larger, respectively, than do those of the 
Sacramento Valley forms Lepus c. cali fortunes and Sylvi ladies a. 
audubonii. It must be remembered that tire southern coastal area 
is relatively narrow, and is immediately adjacent to that portion of 
the state which possesses the lowest relative humidity and the highest 
mean temperature. Quite possibly the influence of nearby popula- 
tions of these rabbits, possessing as they do extremely laigc* ears and 
bullae, is accountable for these discrepancies. Grinnell and Swarth 
(191, p. 3^7), referring to Lepus c. dcset titola, which in their opin- 
ion is the race of black-tailed jack rabbit occurring in the western 
portion of the San Jacinto Mountain region, say: “The relatively 
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well developed powers of locomotion of this lodent, even though a 
species primarily of the lowest zone at the aiid base, might be held 
to account for its invasion Pacificwards with its pallid coloration 
scarcely altered at the farthest station on the more humid side of the 
mountains. It would appear that the index ol dispersal of the desert 
race deserticola is in this region greater than that of the Pacific coast 
race bennettii. As a result characters of desert origin are carried well 
over upon faunal ground more properly belonging to the darker 
coast race!’ In other words, to use the term applied by these authors 
( lor . c/7., p. 393) differences in “intraspecific vigor” may account for 
one race occurring where another might be expet tech It would seem 
possible, theiefore, that certain w ell-de\ eloped characters of one 
wide-ranging, vigoious race might become superimposed, at least in 
pait, upon a mote limited and less vigorous iace of the same spec ies 
immediately ad jac ent . 

Lcpus californicus is the only species ot rabbit whose range not 
only includes cismontane California and the southeastern deserts 
but the Modoc Great Basin area as well. On the basis of the mean 
annual temperatme of this latter region, which ranges fiom 42 0 to 
52° E, we should expect the race Lrpus < umllmvaihi that occurs 
thei c to possess the smallest bulhe and ears of any iotm of this species 
in the state. On the other hand, based upon 1 dative humidity, we 
should expect the ears and bulla" of membeiv ol the race waUaxvalld 
to be as large as those of individuals lepiesenting d esc )U cola of the 
western Mohave and Colorado deserts, since the* relati\e humidity 
is approximately the same in both regions. Actually, the race u'dlla- 
u'allti is characterized, in part, b\ the possession ol auditory bulla* 
and exter nal ears which are slight 1\ smaller than those of the form 
desnticohi, 

I11 general it can best be said that the auditory apparatus, in those 
species ol rabbits which exhibit geographic \ai iatiotr with respec t to 
this character in California, is de\ eloped to a considerably greater 
degree in areas where sound transmission, due to unfavorable at- 
mospheric conditions, is more difficult than it is in legions wlieie 
atmospheric conditions are more favorable for the transmission of 
sound. If increased development of auditory structure means in- 
crease in ability to hear, as appears likely, such a trend in variation 
represents an adaptation to local en\ ironmental conditions. 
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Secondary Sexual Variation 

A constant average si/e diffcience was found to exist between the 
sexes in each ol the species studied, the females being slightly larger 
than the males. This, of course, is only apparent when a sufficient 
number of specimens are averaged. The following table indicates 
the sexual si/e difference in regard to total length for each ol the 
species studied in California. 

TABLE 1 

Average Sexi al DiFtr.RFNCFS in Totai. Lengih in ihf. 

Leporid*. in Caiiforni* 


Le pit r townsendu 

9 v 

3.2% larger than * 3 

Lepus Washington!} 

9 9 

12 0% larger than 

Lcpus calif urnic us 

9 9 

1 A% larger than , i 1 

Sxlvilagus nuttallu 

9 9 

3.7% larger than ? r " 

S xlvilagtts audubonti 

9 9 

1 9% larger than » hi 1 

Sxhtlagus bachmam 

9 9. 

2.1% larger than ? > 9 

Sylvt lag us ida hoc ns i s 

9 9 

1.1% larger than « >” 


In general this difference is not \crv large. The sceminglv laige 
sexual diffeience in Lcj)u s washingtonu is undoubtedly due lo an 
insufficient number of specimens being averaged. In those forms 
which possess more than onesubspoc ies in California the percentage 
of difference between the sexes was determined separately for each 
race, and these resulting figures were averaged together to deter- 
mine the sexual difference in total length for the species. 

No color difference's are piesent and, except during the breeding 
season when the testes of the males are enlarged, it is difficult to find 
any external differences between the sexes. 


Pf.lage 

A detailed study of hair and pelage, while highly desirable, has 
not been considered as within the scope of this woik. An attempt 
has been made, however, to standardize the methods used in describ- 
ing the vaiious forms. A description is given below of the normal 
color pattern seen in the seven species of labbits included in this 
study. While many spec ific diflerenc es are to be noted, there is, never- 
theless, a general similarity in respect to color pattern. In the color 
desc i iptions of species and subspec ies not all /ones of color oi bands 
on the hairs of the various parts of the body ate mentioned; con- 
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sideration is given only to those that govern external bodily appear- 
ance and, consequently, are of most importance to the systematise 
Only the terminal and subtenninal bands ol the guard hairs are seen 
in unworn pelage on the dorsal parts of the body, hence a descrip- 
tion of the color bands below these is usually omitted. Likewise, for 
the sake of convenienc e, only two types of hair, namely, guard hairs 
and under-lur are considered. The guard hairs, which are the more 
important ol the two in determining the general body color, are 
attenuated basally and coaise clistally. The under-lur is relatively 
much liner in textiue, somewhat resembling the basal part of the 
guard bails. 

Fresh adult jjelage.— The general body coloi is pioduced almost 
entirely b\ the overhairs or guaid hails which are muc h longer and 
coarser than the under-lur. These hairs on the dorsal part of the 
head and back possess live main bands ol color which may be seen 
readily on pai ting the pelage. The basal portion of each hair is some 
shade ol gray, and extends foi half the length or more of the hair. 
Above the basal /one is a light band which in a lew forms may be 
lather indefinite, but in most species is well defined. This is usually 
some shade* of brown 01 vellowish-tan. Above this a third band is 
seen which is very dark brown, becoming almost black in some of 
the darker forms. This represents the terminal band of the under- 
lur, whereas the lot mei c (institutes the subterminal band. The guard 
hairs which extend distallv bevond the under fur, possess, in addi- 
tion to these thiee bands, a subtenninal band of a yellowish or red- 
dish color, which continues into a black terminal or apical /one of 
color. These last two mentioned bands are the only two visible on 
the dorsal parts of the bodv, without parting the hair. As noted by 
Castle and Sawin ( 1932, p. 45), it is the difference in the iclative si/e 
and extent of the terminal and subtenninal bands of the guaid hairs 
together with the color of the latter that produces the general ex- 
ternal c olor ation and < olot differences as seen among v arious species 
and subspecies. 

The color and color pattern of the anterior parts ol the Hanks and 
the shouldeis are similar to that ol the dorsum. The aieas from the 
sides ol the nose to the anterior parts of the orbits, from the posterior 
parts of the 01 bits to the bases of the exits and along the lower parts 
of the cheeks are palei than the top of the head. This is due some- 
times to a definitely paler, subterminal band combined with a re- 
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duced apical zone of black, or may result largely from a reduction 
of the apical band of black, as is true in the Lepus washingtonii 
group. An orbital ring surrounding the eye is generally noticeable, 
consisting of hairs of a light color lacking the terminal black zone. 
Similarly, a pale area is seen on each side of the nostrils. 

The pelage on the outer anterior parts of the ears is finely grizzled, 
with the subterminal bands of these hairs either of the same color 
as those on the top of the head, or, as is more often the case, slightly 
paler. The hairs on the lower anterior margins of the ears are always 
long in comparison with those of the other parts of the ears, and are 
white or somewhat buffy with a very small amount of terminal black 
sometimes present. In all of the species studied the hairs at the mar- 
gins of the tips of the ears tend to be black. The posterior convex 
portions of the ears are sparsely covered with dull gray or whitish 
hairs. The inner parts possess hair to a vatying degree, mostly no- 
ticeable near the outer edges. The hair present vaties from a very 
small amount, as seen in Sylvilagus bachmani and S. audubonii , to 
a relatively heavy growth, as is possessed by Sylvilagus nuttallii and 
S. idahocnsis. Although usually whitish, in some species, as for ex- 
ample Lepus townscndii , these parts are lather richly colored. The 
nape is scantily haired with under-fur and a finer type of guard hair 
than is seen on the back. In most instances these hairs are giayish, 
basally, the distal portions being brighter in color. 

On the sides of the body, exclusive of the lateial paitsof the shoul- 
ders and flanks, the guard hairs are relatively fewer, espcc ially along 
the lower margins. The subterminal band on these hairs is generally 
of greater extent and paler in color than is seen on those of the back. 
The terminal band of black is almost always shorter than on the 
dorsal guard hairs, and is absent more and more toward the lower 
mat gins of the sides. The intermediate zone of color, below the sub- 
terminal band, becomes less distinguishable from the lighter band 
beneath on the more ventrally situated hairs. Finally, on the hair s 
of the most ventral parts of the sides, these two bands of color attain 
approximately the same shade as the subterminal band, the three 
then being indistinguishable from one another, except for the fact 
that the areas representing the two lower bands are on the narrower 
part of the guard hairs and on the terminal half of the under -fur. 

The color of the rump, while often similar to the rest of the back, 
is sometimes definitely marked off from the remainder of the upper 
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parts by a blackish or grayish color. The former is due to a greater 
extension of the terminal black band on these hairs, whereas the 
latter is the result of a more pallid, subterminal band which may 
sometimes be almost white as seen in Sylvilagus nuttallii. 

The pelage on the tops of the fore legs and on the laieial and 
posterior parts of the hind legs above the heels differs markedly, in 
the four species of the genus Sylvilagus studied, from either that of 
the sides or back by its more brilliant color. This is slightly less no- 
ticeable in Lepus washingtonii and not as well marked in Lepus 
californicus and L. townsendii . The most brilliant coloration of 
these parts, as seen in Sylvilagus nuttallii , is the result of a long ter- 
minal band of rufous and only a short basal gray area on both over- 
hairs and under-fur, the intermediate zones and the apical black 
band being absent entirely. In the three other members of the genus 
Sylvilagus the two intermediate zones of color are present on these 
hairs, but are of a brighter tone, not differing greatly from the sub- 
terminal band above. A very small apical band of black is usually 
present. This is approximately the condition seen in the three mem- 
bers of the genus Lepus studied, with the degree of intensity of 
pigmentation and the \ arming extent of the bands producing the 
differences seen. The color of the lateral and posterior parts of the 
hind legs in these spec ies differs but little from the < olor of the flanks 
except for the reduced apical band of black on the hairs. 

The tops of the lore feet aie generally paler than the upper parts 
of the fore legs. The upper parts of the hind feet are coveted with 
short fin which is mostly white. When the hairs are pigmented dis- 
tally, this coloi is first seen on the hairs covering the outer sides of 
the feet and in darker forms gradually encioachcs on the tops of the 
feet progressively fiom the ccntcts of these areas. The hail s between 
the bases of the toes are generally brighter than those on the other 
parts of the feet except in Lepus washingtonii , in which the feet are 
usually entirely white. The soles of the feet are hea\ ily covered with 
a bristle-like type of hail which forms a dense mat. These hairs ate 
whitish or dusky in color. 

The hairs on the vential parts of the body, exclusive of the chest, 
are usually gray basal ly and white distally. In the daiker forms this 
terminal band is relatively shot ter, in piopoition to the basal gra\ 
band, than in the lighter forms and may even be butty. In Lepus 
californicus the tciminal parts of these hairs are generally of a butty 
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or reddish color, varying to a considerable extent subspecifi rally. 
A similar condition is found to occur among certain members of the 
Sylvilagus bachmani group. In Sylvilagus auclubonii , Lepus toxen- 
scndii and L. xeashingtonii the median ventral pelage is white from 
tip to base. The chest cliffeis hom the chin and belly in that the 
pelage is of similar appearance to that of the back except lot the 
apical band ol black which is either extiemely reduced or absent 
altogether. In all of the specie's studied the vibrissa* aie eithei all 
black, or those most vent rally situated ate white thioughout or on 
the distal half. 

Worn pelage.— A description of worn pelage for each species lias 
been purposely omitted due to the impracticability of adequately 
describing such. The amount of wear on the hair vai ies greatly, both 
with the individual and with the locality. Two specimens of approxi- 
mately the same age and taken at the same time from the same lo- 
cality may differ to a maiked degree in anrount of wear. Likewise, 
it has been noted, especially within the species Sylvilagus bachmani , 
that fading takes plac e to a greater extent and more rapidly in those* 
areas within the range of the spec ies where it is hottest and most arid. 

The fust stage observed in the pi oc ess of the wearing of the pelage 
on the upper paits is a fading ol the black tips of the guard haiis to 
a very dark shade of biown and a fading of the subtei minal bands of 
these hairs to a lighter shade than they formeily possessed. 'This is 
followed by a gradual weai ing and even ultimate In caking oil of the 
tips of the guard hairs until the under-fur is seen in spots. The ie- 
sult of this is a more biownish appearance in genet al. Wearing may 
even continue, before new pelage is assumed, until the nuclei fur is 
in evidence almost uniformly over the upper parts, sometimes with 
the basal gray color showing through in places. The pelage on the 
ventral parts of the body and the legs seldom shows the amount of 
wear seen on that of the dorsal surface, although the bright color on 
the legs of certain forms fades very appreciably. 

Juvenile pelage — This pelage differs noticeably from the noimal 
adult pelage in appearance. The guard hairs are proportionately 
fewei in number with the pigmentation of the terminal hand usually 
dai k blown in color, instead of black as seen in the adults. The ac tual 
diameter ol these individual hairs is considerably less in the juve- 
niles. Due to the scarcity and lesser diameter of guard hairs, in con- 
trast to the adult condition, a considerable amount of the under-fur 
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is in evidence result ing in a woolly appearance. The general ( oloi re- 
lationships of the various parts of the body are maintained as in the 
adults, although the same degree of contrast is not seen, since the 
pelage is of a duller hue. 

There is but little difference, geographically, in the color of the 
juvenile pelages of most species in comparison with the striking 
amount of geographic variation seen in the color of the adults of the 
same species. For this reason a complete coloi description has not in 
most cases been given for each race, but is dealt with in general for 
the spec ies. 

Postjuvcnile pelade .— This normally succeeds the juvenile pelage 
and is a transition between the latter and the adult pelage. In most 
respec ts this pelage more nearly resembles the adult lather than the 
juvenile, differing most noticeably from the foi mer in that it appeals 
palei. This washed out effect seems to be the lesult of a shorter, ter- 
minal band of black on the guaid hairs. The length of this band is 
laigelv tesponsible for the richly contrasting coloi of the adults as 
noted In Nelson (ipop. p. 28). The individual hairs of this pelage 
appeal to be less coarse than those of the adult pelage. As regards the 
colors of the pigment bands of the hail little difference was noted 
between the post juvenile and the adult pelage. The former pelage, 
assumed when the young aie about three-foui ths giown so far as 
total length is ( one erned, although onh about hall grown as legards 
weight, is retained almost until maturity is leached. 

Abnormal Coi ora i ion 

No example of albinism was noted in anv one of the se\ en spec ies 
studied by the wiitet. A single melanistic individual of Sxlvilagus 
auriubomi , from Otay \ alley, San Diego County, California, is in 
the collection of the Museum of Vertebrate Zoologv. The terminal 
half of the guard hails, with the exception of those pi event on the 
undersides of the feet and a few scattered white hairs on the ventral 
parts of the body, are blac k. The under -fur and the basal poition of 
the guard hail s are of the same plumbeous color possessed bv normal 
individuals of this species horn the same general region. The hails 
on the underside's ol the fore and hind feet are normal m color. 

The skins of two brush rabbits (. Sylvilagu a bach mam) in the col 
lec tion of the Museum of Vertebrate Zoology, w hile neither melanis- 
tic nor albinistic , ate so abnormal in appeal ance that it seems worth 
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while to give a description of each. One of the specimens is a sub- 
adult female (No. 32811) from near Pacheco, Contra Costa County, 
California. The terminal half of the guard hairs on the back, the 
sides of the body, the shoulders and the flanks are pale smoke gray. 
The under-fur and the basal half of the guard hairs on these parts 
are deep gull gray, becoming dark plumbeous on the sides and ven- 
tral parts of the body. There is, however, an area on the anterior 
part of the back where the under-fur and basal half of the guard 
hairs are pure white. This strip begins just behind the nape and 
extends posteriorly, as a band about 20 mm. in width, for a distance 
of approximately 100 mm. While the hairs, in general, on the head 
are similar in color to those of the back there is a faint indication of 
an ochraceous, subterminal band on the guard hairs of the top of 
the nose, sides of the head, just anterior and posterior to the eyes, 
and on the top of the head. The interoibital regions and the cheeks 
are similar in color to the back. The coloration of the hairs on the 
ears, nape, tail, fore legs, fore feet, the lower portions of the hind legs 
and the hind feet is peifectly normal. The guard hairs of the chest, 
although much like those of the back in color, have a weakly indi- 
cated subterminal band of yellow. This specimen was in fresh winter 
pelage, being taken on December 21. 

The other individual (No. 33481) is an adult, sex unknown, cap- 
tured at San Jose, California, on July 4. The terminal half of the 
guard hairs on the head, sides of body, shoulders and outer pans of 
the hind legs varies in color from mouse gray to hair brown. The 
under-fur and basal portions of the guard haiis on these parts are 
dark gull gray. A subterminal band with a small amount of yellow 
pigment is indicated on some of the guard hairs on the lower mar- 
gins of the sides of the body. The hairs on the top of the tail are simi- 
lar to those of the back in color, whereas the hairs on the ventral side 
of the tail arc white, as seen in normal specimens. The pelage on the 
vential parts is normal in color. 

Moi/is 

Rabbits may, in general, be classed under two categories on the 
basis of the number of pelages assumed annually during the adult 
period of life In California all members of the genus Sylvilagus and 
the species tali [amicus of the genus Lepm (subgenus Macrotolagus) 
undergo but one molt annually after attaining maturity. Lepus 
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townsendii and Lepas washingtonii (both of the subgenus Lepus) 
are variable, undergoing two molts yearly, one in the spring and the 
other in the fall. 

The following accounts of the changes in pelage are based largely 
upon examination of study skins taken at critical times during this 
process. Captive individuals of certain species were observed, but 
proved valuable in the study of pelage changes only when taken after 
the molt had begun. Individuals kept in captivity any length of time 
prior to molting showed both a delayed molt and an irregularity in 
the manner of its progress. 

Species having one annual molt.— Those species which are in- 
cluded under this heading undergo an annual molt in the fall of the 
year. Practically no specific or geographic differences w T erc noted 
with lespec t to the time at which this takes place. It w 7 as found to 
occur usually between the latter part of August and the early pat t of 
October. In all of these species, namely, Lepus californicus , Syhnla- 
gus nuttallu , S. audubonu , S. baclnnam and S. idahoensis , the man- 
ner in which the change from the old to the new pelage takes place 
was found to be essentially the same. When the new pelage first 
makes its appearance, in the piocess of changes from the juvenile to 
post juvenile, fiom the post juvenile to the adult, or from the worn 
adult to the fresh adult coat, it is still covered bv a considerable 
amount of the old worn i ur. The lattei is gradually lost as the formei 
becomes longer. 

1 vidcnce of new fall pelage is most often seen first on the top and 
sides of the head, appearing as a strip extending from the tip of the 
nose backwaid, between the eyes, to the bases of the eats, and as 
latcia! snips extending fiom the sides of the nose posterioih along 
the c heeks to the neck. This new T pelage is later seen to extend from 
the cheeks, ventrallv, to the chin wheie the advancing lines of new 
pelage appioach from each side until thev meet along the median- 
ventral line. Almost simultaneous w r ith, and occasionally pi e\ ions 
to. the appearanc e of new’ hail on the top of the head and the cheeks, 
is the appearance of new pelage on the middle of the back. This soon 
advanc es anterioi 1\ tow ard the nape and postci iorly in the direction 
of the i limp. 

When this state has been reached, new pelage appears on the fore 
parts of the shoulders, soon extending dow n onto the tops of the fore 
legs. 1 akew ise, at this same time, new' pelage appears on the anterior 
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parts of the flanks. The posterior borders of these patches of new 
hair rapidly progress back across the dorsal parts of the flanks to the 
posterior maigins, thence down to the heels. 

In most instances the new pelage appears to develop more rapidly 
on the shoulders and top of the head than elsewhere, although it is 
not unusual to find specimens at this stage which have undergone a 
more rapid increase in length of hair and extension of the area occu- 
pied by it on the back. 

The strips of new hair, progressing backward along the sides of the 
neck from the c heeks, continue posteriory to the shoulders where 
they meet the advancing lines of new pelage from these aieas. In 
1a* pus tahfoniicus new pelage is seen to appeal on the sides of the 
neck aL a somewhat later stage than noted in the other spec ies of this 
molt group. In Syhnlagus bachmatu the lines of new pelage on the 
neck and shoulders advance dorsal Iv horn eithei side to meet in the 
center of the nape, thence progress lorwaul to the intei-eai region 
and backward to meet the line of new hair achanc ing fiom the* back. 
When new pelage in this species has come in almost completeh fiom 
the top of the head to the rump, e\c lush e of the lattei aiea and the 
ears, the molt begins to extend ventral Iv on the shouldeis and sides 
of the body. In all of the other membeis of the genus Sxtvita^us 
studied and in Lrpus cahfoinuus, howevei, this latter step takes 
place befoie the advancing lines of new pelage haveieac heel the nape 
legion. New hail appeals more 01 less simultaneously o\ei the* c en 
tial and posterior paits of the shoulders, the sides of the body and 
the anterior pai ts of the hind legs. The molt lines progiess down the 
anterior and outer parts of the foie legs and hind legs to the feet. 
Replacement of hair takes place on the tail at approximately the 
same time as on the sides. After new pelage has been completely 
assumed on the back, the posterior molt line pioceeds bac kward on 
the lump in the form of a V with the apex situated anteriorly. This 
V-shaped molt line progresses posteriorly on the rump, diminishing 
continually in si/e until it finally reaches the tail. New pelage usually 
appears on the ears, advancing distally in an ii regular manner from 
their bases, before the molt is completed on the rump. The anterior 
outer surfaces of the ears attain new pelage befoie the inner pos- 
terior surfaces. Hie amount of hair present on the other portions of 
the ears is so small that it was not found possible to determine when 
replacement takes place. In all species of this group, with the ex- 
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ception of Sylvilagus baclnmani, new pelage appears on the nape, 
encroaching on this region from the sides of the neck and the back 
at approximately the same time as on the rump. 

The ventral parts of the body are last to attain new pelage. The 
molt lines lrom each side advance irregularly until they meet along 
the median-ventral line. 

The change from juvenile to postjuvenile pelage and from post- 
juvenile to adult pelage was found to take place in essentially the 
same manner as the adult change of pelage in the fall. However, a 
great deal more individual variation appears to occur in these sub- 
adult molts. For example, it is not unusual foi the new pelage to first 
appear in scatteied patches on the sides of the body instead of on 
the top of the head and the back. 

Species having tieo annual molts. —To this group belong JLepus 
toiensendii and Lepus leashingtonii . Both of these species undergo 
a complete c hange of pelage in the spring and again in the fall of the 
year. Owing to an insufficient number of .skins representing Lepus 
toiensendii at all of the critical stages during the two molt periods, 
it was impossible to determine the exact manner in which these two 
pelage changes lake place in this species. For this reason the detailed 
description which follows is based upon specimens of the species 
Lepus leashi ngtomi alone. Nevertheless, a number of skins of Lepus 
toiensendn showing certain stages of the molts in progiess were ex- 
amined bv the writer, and this examination clearly showed that 
the manner in which the two molts take place is similar in the 
two species. 

In California the winter coat possessed by Lepus toiensendii is 
almost completely white, as opposed to the grayish-blown pelage 
possessed by members of this species in summer. In some other 
regions throughout the tange of toiensendii the winter pelage is only 
paitialy white (c/. Nelson, 1909, p. 73). Lepus washingtonii turns 
completely white in winter throughout its range in the Sierra Ne- 
vada of California. Farther north, both in this state and in southern 
Oregon, many winter-taken specimens exhibit a blown coat not 
unlike the summer pelage. According to Nelson (loc. cit p. 105) 
throughout the northern portion of the range of this species in 
Washington and British Columbia the w inter pelage is alw ays browm 
like the summer pelage. 

Considerable attention was gi\etr by the present waiter ter the 
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much mooted question as to whether the white winter coat of varia- 
ble animals, such as the snowshoe rabbit and the white-tailed jack 
rabbit, is the result of a complete growth of new pelage and molt of 
the brown summer pelage or is due to blanching of the summer coat. 
It may here be stated briefly that all evidence derived from a study 
ol the pelage changes in Lepus toumsendii and Lepus wasliingtonii 
seems to confirm the opinions ol Allen (1894), Grange (1932/;) and 
others, who contend that there is a complete or, at least, nearly com- 
plete new pelage assumed in winter in the case of the vaiying hate, 
as opposed to the ideas held by Meniam (1884), Hadwen (1929, 
i 93 l)» Gunn (1932), et al who claim that this apparent change is 
not due to new T hair but is a result ol a blanching and giowth of the 
old haii . 

Specimens of both Lepus toxvnsendu and Lepus xvashwgtonu ex- 
amined during the earlv part of the autumnal color change showed 
new white pelage coming in below’ the suila<,e of the brown hairs. 
These white hairs were seen to be somewhat scanned and slightly 
irregular in location, due piobably to the greatei ii regularity of the 
iall molt as compared with the vernal molt. In no instance was any 
intermediate condition observed where the individual brown baits 
were seen changing to a white color, as stated by Merriam (Ux . at.) 
and implied by Gunn (loc . c//.).The hairs at this < ritical period were 
either entitely white, wdiether slioit or long, 01 else they possessed 
the normal pigmented bands seen in summer pelage. 

In California summer pelage is assumed both by Lepus toxeusendii 
and I.epus washingtonu dining Apiil and May, the time varying 
individually and, doubtfully, with the year and locality. One speci- 
men of Lepus xv. tahoensis taken on May 9, 1927, at Lake Tahoe, 
Placer County, is in nearly complete summer pelage, whereas an- 
other taken on May 14, of the same year, lias summer pelage just 
beginning to appear on the bac k. Winter pelage usually is assumed 
in October by members of both species. 

It is of interest to note the similarity in progiessol molt and attain- 
ment ol new 7 pelage between Lepus amei nanus plneonotus , which 
was carefully studied by Grange (1932/;), and Lepus washingtonii 
tahoensis , herein desc ribcd.The different es to be noted for the most 
part are slight. 

Spimg molt .— Just prior to the first appearance of summer pelage 
a sc arcity of long white guard hairs is evident over the body. This is 
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appai cut only upon close examination since the general surface 
color is still white. Summer pelage is first seen on the orbital rings, 
being most pionounccd immediately dorsal and antes ior to the eyes. 
Almost simultaneous with this is the appearance of new dark fm on 
the back, particularly on the posterior third ol this dorsal surface, 
exclusixe ol the rump. Summer pelage becomes noticeable at this 
time on the top of the head and along the cheeks. When new pelage 
has almost (ompletely replaced the old on the back and top of. the 
head it appeal son thei mnpand along the sides of the body, with the 
exception of nanow strips extending from the undersides of the 
front legs along the low er par ts of the sides of the body to theanterioi 
portions of the hind legs and down the antei ior margins of the hind 
legs to the tops of the hind feet. The head at this time is in summer 
pelage, with the exception of the top and sides of the nose, a strip 
extending bom the top of the nose to the crown, a strip extending 
on eac h side fiom bac k of the orbital regions to the bases of the ears 
and a line i mining from the innei base of one ear to the inner base 
of the other acioss the crown. The ears are still white at tins stage, 
being almost the last pot t ion of the body to complete the spring molt 
and in this 1 espec t diffet ing mat kedh liom Lrf)us a. phtronotus (see 
Change, njyib). One 1 specimen examined at this particular period 
has its new pelage nearly complete on the ventral parts, including 
the chest, whereas in anothei it is only partially complete. The tail 
and lump attain new* pelage at approximately the same time. The 
last legions to complete the molt are the areas extending from be- 
hind the e\es to the bases of the eats, the eats, both internally and 
externallx, snips extending from the undersides of the fore legs to 
the tops of the hind leet along the sides of the bodw and the outer 
portions of the hind legs. 

As max leadily be seen on contpaiison the spring molt in this 
vai iable spec ies shows a mai ked similarity in the manner of its prog- 
ress to the fall molt of those species which undergo, as adults, but 
one complete pelage change annually. Lack of adeejuate material 
showing the change fiom juvenile to postjmenile pelage and from 
post ju\ err ile to adult pelage made it impossible to determine accu- 
rately the manner in which these changes take place. It appears 
probable, however, that the subadult molts progress in much the 
same manner as the adult spring molt. Specimens representing 
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Lcpus townsendii in process of change from postjuvenile to adult 
pelage indicated this to be true in the case of that molt for this 
species. 

Fall molt .— In Lcpus washingtonii the process of molting in fall, 
with the consequent appearance of the white pelage, is nearly the 
reverse in manner of progress to that of the spring molt. The first 
portions to show complete new pelage are the bases and the margins 
of the ears. When these areas are nearly white new pelage next be- 
comes noticeable on the anterior parts of the ears. Specimens exam- 
ined at this stage appear to have new winter pelage on the ventral 
parts of the body, while the undersides of the neck and the chin are 
still in process of molt, with new white hairs to be seen below the 
general surface of the old pelage that still remains. Likewise, the 
sides of the nose arc also partially white. Next to attain the white 
pelage are the areas extending horn the postero-orbital regions to 
the bases of the ears, and from the vential surfaces of the lore legs 
along the sides ol the body to the anteiior margins of the hind legs 
and the outer parts of the flanks. No spec imens were examined lep- 
resenting the stages occuning between this condition and the com- 
plete winter coat. However, judging from the number and length 
of the new white hairs seen coming in on the 1 ump and tail as com- 
pared with those seen on the back and top of the head it would seem 
as though new pelage was assumed last of all on the back and top of 
the head. The fact that the feet are white at all seasons of the sear 
tendered it impossible with the matetial at hand to determine when 
meriting takes place on these parts. 

Two skins of Lcpus townsendii , in t lie collection of Ralph Ellis, 
taken on October ib, 1929, at the eastern base of the Ruby Moun- 
tains, Elko County, Nevada, at first presented somewhat of a prob- 
lem as regards pelage phases. I11 both instances the pelage on the 
back appears new and of the normal banded summer type, although 
the ears and feet possess normal winter pelage. On one specimen 
new white pelage is evident below the sui face of the relatively fresh 
summer coat on the rump, ventral parts and lowci margins of side's. 
The other individual, additionally, possesses some new, short, white 
hairs on parts ol the back and on the head between the nose and 
the eyes. 

As both of these individuals are small in si/e it became appaient 
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that they were young of the year which had attained their adult sum- 
mer pelage relatively late, and had then proceeded almost imme- 
diately to change to the white winter coat. 

Life History 

A detailed knowledge of life history is essential where any at- 
tempt is being made to correlate structural modifications of races 
of geographically varying species with the environment which they 
inhabit. Even in the case of those forms which fail to show subspe- 
(ific differentiation, habitat studies made throughout their ranges 
hequently offer adequate explanation for the absence of such varia- 
tion. Consequently, in the course of this work, effort was made to 
gathei all available inhumation relative to the natural history of 
the species tieated herein. Instead of separating data under subspe- 
cific 1 leadings, for those foi ms w hich vary geographically, each species 
has been dealt with as a unit. In this way much unnecessary repeti- 
tion has been avoided. Locality data, however, have been included 
\vheie\cr it seemed advisable so that facts of racial significance mav 
be more readily discerned. Effoit has, likewise, been made to give 
somewhat detailed descriptions ol the \arious habitats occupied by 
labbit populations in different launal areas within the range of 
each species. 

Ow ing to the relative scan ity in California of certain species, such 
as the white-tailed jack rabbit, snowshoe rabbit and pigmy rabbit, 
the life histoiy accounts of these forms arc very meager. On the other 
hand species such as the black-tailed jack rabbit, Audubon cotton- 
tail and brush labbit are dealt with in much greater detail. More 
information was obtained concerning these latter forms, due partly 
to their greater abundance in this state, and partly to the fact that 
territory which they inhabit was much more accessible to the w T riter. 
Information pertaining to rabbits outside of California has been 
used in many instances, either to render accounts more complete or 
for the sake of comparison. 

In view of the fact that a complete life history account of the 
black-tailed jack rabbit in southern Arizona has but recently been 
published by Vorhies and laylor (1933}, it w T as considered advisable 
to eliminate certain material in this paper w hich would merely con- 
stitute a repetition of their findings. Many phases of the life history 
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oi this species were found to be identical in both areas. Different cs, 
however, in c ertain features were noted on close eonipai ison. 

Wliile no attempt was made dining the course of this study to 
obtain inhumation relative to the species dealt with bom a purely 
economic point of view, all available data have been included that 
in any way bear upon the destruction of agric ultural crops in Cali- 
fornia by rabbits within lecent ycais. Much has been wiitten con- 
cerning the economic impoitance of these animals, especially the 
black-tailed jack rabbit, which in years past was a seiious menace, 
locally, to agricultural activities. We find accounts of instances (c/. 
Palmer, 1896) where from ten to twenty thousand hates were killed 
in a single day during a rabbit drive in the San Joaquin Valiev. Today 
black-tailed jack rabbits are lately lound in numbers sufiic ient to en- 
danger agric ultural inteiests in this state*. This change* in economic 
status, quite unlike that of ceitain other mammalian species, such 
as the California gtound squiuel (Ctlclhn lirc( hc\i), is appaientlv 
the result of intensified farming which has brought about the sub- 
division of huge tiacts of land, an i net ease in the densitv of human 
population, a removal ol native food plants and. of gieatest impor- 
tance, a destitution of the type of cover upon which these labbits 
ai e dependent. 

White-tailed jack rabbits, snow shoe labbits and pigmv labbits 
are eithei so scarce 01 so limited in then distribution within this 
state as to be ol practically no economic impoitance whatsoever. 
Cottontails and brush rabbits on the other hand mav. on occasion, 
prove detrimental to farm crops in certain localities. It is onlv nat- 
ural that grain fields and tiuck gardens occulting immediately 
adjacent to brushland inhabited b\ eithei ol these f 01 1 us will piove 
to be attractive feeding grounds and, as a consequence, suflei from 
marginal feeding on the* part of these animals. Ceitain pi ec ant ions, 
however, based 011 a knowledge of the habits of these species, may 
be taken which often assist in reduc ing 01 eliminating these losses. 
Knowing, for example, that brush labbits rarely vent me more than 
a lew yaids from dense cover it is easilv seen that the removal ol a 
stiip of brush, not more than ten to fifteen yaids in width, adjacent 
to a planted field will adequately protect it hom invasion by these 
animals. Where such losses are due entirely or in pail to cottontails, 
a protec tive strip ol greater width is, ol course, necessai y. These sug- 
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gestions arc offered merely to show some of the many possible prac- 
tical applications that may be detived ftom life histoiy studies. 

Diaonosi ic Key to the Leporid.l of California 

The following key consists merely of a briel summary of certain 
of the more impoitant specific chaiacters of the seven species of 
leporids found in California. 

Si/e, laige: hind foot no mm or longer: intcipai ictal ne\er distin- 
guishable in skulls of adults; one or two annual molts genus Lefms. 

Si/e, very huge; hind foot averaging 148 mm.; two annual molls; 
tail couspic uously large and white, both above and below; ears 
huge; supraoibital plot esses veiy bioad and considerably elevated 
above the* frontal plane; basilai length ovci fir, nun. 

s tozvnscndii. 

Si/e, medium, hind foot averaging less than 1 35 mm.; one annual 
molt, tail huge* with piomincnt, black median band above, never 
white below; eats huge; supraoibital piocesses nanower and onlv 
slightlv elevated above fiontal plane; basilar length ovei 65 mm. 

Lrj)us cahfo) nu us. 

Si/e, small; hind foot avei aging less than 125 mm.; two annual 
molls; tail small, lacking conspicuous coloration; eais small; supia- 
oibital piocesses small and onlv slightlv elevated above liontal 
plane, basilai length less than fio 111111 Lcjnis washuigtonn. 

Si/e, small; hind foot 110 mm. 01 less, intei pai ietal alwavs distin- 
guishable m skulls oi adults; one annual molt genus .S yhnlagu^. 

St/e, large, eats telativelv short, lounded and heavilv baited on 
innci sm lace; tail pi opoi tionatelv huge and notircablv white* be- 
neath; hails on mid-ventral pails of body seldom giav at base; feet 
heavily hailed; antoi hital ptojec lions of supraorbital processes slioi t 
and pointed; posterioi margin ol palatal shell usually lacking a 
median spine; anteiioi suiiaceol fiist upper molai ilorm tooth pos- 
sessing thiee le-entiant angles; posteiioi halv es ol second to fourth 
Jowei molai 1I01 in teeth possessing latei al diametei s w hie h aie 1 ai elv 
ecpial to 11101 e than one-half lateral diametei s oi anterior halves, 

1 idge oi enamel separating individual molar ifoim teeth into ante- 
rior and posteiioi sections stiongly cumulated along median two- 
thii ds Sxh'ilugus nuttaUu. 

Si/e, huge: eats telativelv long, pointed and spaiselv haired on 
inner sm face; tail pi open tionatelv large and noticeably white be- 
neath; hails on mid-vent tal parts of bodv usually white to base; feet 
not heavilv hailed: antoibital pi oject ions of supiaoi hital piocesses 
ol medium length and seldom pointed; posterior mat gin of palatal 
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shelf usually possessing a median spine; molar iform teeth essentially 
the same as desuibed tor Sylvilagus nuttallii except that posterior 
halves of second to fourth lower molariform teeth possess lateial 
diametets whit h are approximately equal to four-fifths lateral diam- 
eters of antei ioi halves Sylvilagus audubonii. 

Size, small; ears 1 datively short, pointed and spaisely haired on 
inner sin late; tail i datively small and whitish beneath; hairs on 
mid-vential pails of body gray at base; feet not heavily haired; ant- 
oibital piojections of supraoibital processes of medium length and 
not noticeably pointed; posterior margin of palatal shelf with or 
without a median spine; molarifoim teeth essentially as given for 
Sylvilagus auduhonn except that the ridge of enamel separating in- 
dividual molar if oi m teeth into anterior and posterior sections shows 
but slight indication of crenulation Sylvilagus bachmani . 

Si/e, very small, ea i s short, 1 oundcd and heavily haired on inner 
surface; tail very small and not conspicuously colored beneath; hairs 
on mid-vent lal pans of body giav at base; feet heaxily haired; ant- 
orbital projections of supraorbital processes very long and slender; 
posterior margin of palatal shelf possessing a median spine; anterior 
sin face of fust upper molariform tooth possessing but a single re- 
entrant angle; postei ior halves of second to fourth lower molarifoim 
teeth possessing lateral diameters equal to about one-half lateral 
diameters of anterior halves; lidge of enamel separating individual 
molariform teetfi into anterior and posterior sections lacking any 
ct emulation Sylvilagus idahoensis. 



SPECIES ACCOUNTS 


Lepus townsendii Bachman 
White-tailed Jack Rabbit 
Plate 1 

Specific diagnosis.— Size, very large, with total length of adults vary- 
ing lrom 565 to 655 111111.; hind legs and ears relatively long; adults 
undergoing two annual molts; color in summer pelage, grayish brown; 
c olor in winter pelage, white, throughout most of the range of the species; 
tail propoi tionately large and entirely white except for a slender, dusky, 
median-dorsal snip which may or may not be present; skull, relatively 
shoit and niched; rostrum broad at base and tapering but little; supia- 
oibital pi o< esses blond and noticeably elevated above the frontal plane; 
postoibital piojections of supraoi bit als tapeiing abruptly from a broad 
base* and sometimes coming into contact with the squamosals, dist ally; 
jugals broad with a prominent flange piojccting outward, lateially, 
liom thcii dorsal maigins; biain-case bioad; anterior palatine foramina 
slightly const tic ted posteiioih; palatal bridge shoit. both lelatively and 
actually, in compaiison withothei members of the genus: palatal bridge 
lacking a conspicuous poster o-median spine; auditoiv bullx ielati\ely 
small; molaiiloim teeth laige. 

Lepus townsendii townsendii Bachman 
Plate 1 

Lefius townsendii B \c:hm an (1839, p. 90), 01 igin.d description; At di bon 
and Bachman (18)9, p* a;,). 

I .e pus cam pest t is , Wa’it Riiot se (1848, p. 127), part; Allen (1875, p. 433), 

pai t. 

Lepus c arnpestris sinuc Mikriam ( 1 90 1 u, p. 132), part; Ei 1 101 (1907, p. 

I (‘pus (arnpestris townsendi , Mirriam (1904 a, p. 132); part; Nelson 
( 1909, p. 78). 

Lepus (atnprst) is townsendii, Miller (1912, p. 347), pait. 

Lepus townsendii townsendii . Holi tsilr (1915. p. 70). pait; Grinnell 
(*933- P* J 9 8 )> P alt - 

Lepus townsendii sieruv , Hot lisii r (1915, p. 70), pait; Grinnell (1933, 
p. 199), part. 

Type— Immature female (present location unknown; probably 
no longer extant according to Nelson, 1909, p. 78); from Old Fort 
Walla Walla, near present town of Wallula, Walla Walla County, 
Washington; collected by J. K. Townsend. 
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grayish tone of coloration (less huffy) and longer eais (cf. Nelson, 
1909, p. 78). 

Adult pelage.— Summer: The following description is based upon 
an average specimen in unworn pelage Irom Modoc County, Cali- 
fornia. Snblerminal band ol guard hairs on back and top of head 
pale oc In ac eous-butf ; teiminal band of black relatively short in com- 
pai ison with daiker races ol Lepoiichr in California (no skins of 
L. /. (run pant us weie available lot subspecific compai isori); basal 
/one of these haiis vaiying from dirty white to cinereous; guard 
hairs on lump fewer than on back, some being black fiom tip to 
base; under -fur at base of tail nearlv white; tail almost entirely white 
except foi presence of some banded guaid hairs at dorsal base and 
a few along median -dm sal part; anteiioi , outer parts of ears similar 
to fop of head in color and finely gri//led, becoming distinctly more 
pinkish-cinnamon toward tips; near outer margins of ears the ter mi- 
nal /one of black on hairs disappears and along the margins them- 
selxes, liom notch to appi oximatelv three-lourths ol the distance to 
tip. the hails become long and white, except at tips where haiis aie 
black; inner posterior parts of ears sparsely covered with whitish 
hails except in cential portions, within one-half inch of maigins, 
w her e hail s are grizzled not unlike those on anter 101 , outer sur lac es: 
hairs along inner posterior margin of ears pinkish-cinnamon, this 
color becoming more extensixe near tips of ears; nape dusk\; sides 
of nose* and at eas 1 1 om hack of eves to bases of ears paler than top of 
head, due laigelx to absence 01 1 educ tion ol terminal band ol black 
on hairs, c iic unim bital rings whitish: xibriss.e both blac k, white, 
and c ombinat ions thereof ; sides of hod\ palei than bac k, not becom- 
ing untie cahlx blighter on extreme xentral maigins, guard haiis on 
tops ol lot e leet between light pinkish-cinnamon and pinkish-c inna- 
111011, with some* haiis possessing a small terminal band of blac k: tops 
of loie legs similar to tops of foie* feet: tops of hind feet sometimes 
almost pure white, or guard haiis max be ecjuallv white and light 
pinkish-cinnamon ; vent 1 al pelage x\ hite from tip to base; t best simi- 
lar to side's. 

Win let: based upon specimens taken in December 111 the Ruby 
Mountains region, l\lko Countx. Nevada. Guard hairs on back and 
sides white horn base to tip: under -fur ol back silkx white at base 
with ter minal portion \ arving from cinnamon, as seen in mid-dor sal 
region, to pinkish-cinnamon 011 lump and white throughout lower 
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margins of sides; top of head slightly dusky in appearance with guard 
hairs all white at tips, although many are not white to base; under- 
fur on top of head plumbeous at base with intermediate zone of Sayal 
brown and terminal band of bone brown, the latter partly show- 
ing through the guard hairs; white circumorbital rings present; eye- 
lids black; cheeks similar to sides; top of nose buffy; vibrissae as in 
summer; ears more heavily haired than in summer pelage; anterior, 
outer parts of ears finely grizzled with most of the hairs possessing a 
terminal band of black and a subterminal band of either white or 
pinkish-buff; toward outer anterior margins of ears terminal band 
of black disappears, and at very margins of ears the pinkish-buff 
fades to white, and hairs are noticeably longer; posterior tips of ears 
black; posterior parts of ears, other than tips, covered with white 
hairs: inner posterior parts of ears sparsely covered with whitish 
hairs, except in central portion within one-half inch of maigin, 
where hail s are grizzled not unlike those on antetior, outer surfaces 
and near tips of ears where terminal black band is lacking and hairs 
are between light pinkish-cinnamon and pinkish-cinnamon; tops of 
fore feet light pinkish-cinnamon; lower parts of foie legs light pink- 
ish-cinnamon mottled with white; upper parts of fore legs entirely 
white; tops of hind feet varying from white to white mottled with 
light pinkish-cinnamon; hairs of ventral parts pine white through- 
out except in chest region where under-fur is cinereous basally, and 
between light pinkish-cinnamon and pinkish-buff distally. 

Juvenile pelage— Similar to adult summer pelage, except for the 
relatively fewer and finer guard hairs which permit a considerable 
amount of under-fur to show through; ears lacking much of the bril- 
liant coloration seen on those of adults although pattern is similar; 
top of tail possessing a proportionately greater number of guard 
hairs than are present in adult pelage. 

Post juvenile /zc/flgr.— Intermediate in appearance between juve- 
nile and adult summer pelages, with ears less brilliant in tones of 
coloration than seen in the latter; top of tail more nearly resembling 
in appeal ance that of juvenile pelage in regard to proportion of dark 
hairs present. 

Skull (pi. 1).— No skulls representing the race cam pan i us were 
available for compaiison with townsendii, but according to Nelson 
(1909, p. 80) townsendii averages smaller in most respects. 

Remarks .—A careful study was made of specimens of Lepus towns- 
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end'd from California and from the northern Great Basin area to 
determine the worth of the ( haracters heretofore ascribed to the race 
sieirce of the southern Sierra Nevada. No specimens from the type 
locality of towmendii were examined, but a comparison of 27 indi- 
viduals (20 of them adults) from northeastern Nevada and southeast- 
ern Idaho with 11 representatives, supposedly ol the race smra>, 
from the eastern slopes of the central and southern Sierra Nevada 
and adjacent portions of western Nevada has failed to show the 
presence of a race in the latter areas sufficiently different from town- 
sendu to warrant a separate name. 

From the account given by Nelson (1909, pp. 78-82) there is no 
reason to believe that specimens of towmendii irom southern Idaho 
and northeastern Nevada differ from typical members of this race 
Irom southeastern Washington. The males of the seiies examined 
hom Idaho and Nevada average slightly smaller in total length than 
the males Irom the Siena Nevada region. This si/e difference, how- 
ever, is not borne out by the cranial measurements of the two series. 
For this reason it may be suggested that the apparent external differ - 
elites aicmeicly the lesult ol different methods of taking measure- 
ments employed In field collectors. According to Nelson (1909. p. 
82 ) the larger eats and hind feet distinguish the Sicr ra Nevada fonn. 
These geographic differences were not found by the present writer. 
When taken in relation to total length, the length ol the hind feet 
ol the Nevada- Idaho specimens averaged 26.0 per cent and those 
hom the Sierra Ncnada 26. 1 per cent. The measurement of ear from 
not( h in the dried skins a\ craged 1 7.9 per cent of the total length foi 
the northern scr ies and 17.8 per cent for the Sierra Nevada senes. 

Borell and Ellis ( 193.], p. .jo), on the basis ol measurements given 
bv Nelson (lor. c / / . , p. 7 \), considered members of this species from 
the Ruby Mountains region of Ne\ada as intermediate between 
townsendu and sietuc. Nelson, however, gives external measure- 
ments of only the type of siemc which is an extremelv large adult 
female, hence misleading if taken as ts pical of the Siena Nevada rep- 
resentatives. The cranial measurements given by Nelson for sieiuc 
are based upon only two specimens, and the averages are so close 
to those given for townsendu that the difference's appear negligible 
in view of the limited number of specimens. 

Ac tually no significant differences were discovered by this write r 
between skulls of Lepus townsendu from the northern Great Basin 
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area and those from the Sierra Nevada region. Skins of while-tailed 
jack rabbits from both regions, adequately representing both the 
summer and winter phases of pelage, have 1 ailed to show any con- 
stant geographic differences in color at either season. For these 
reasons it is heie proposed that Lepus toumsendn sierra * Mcrriam 
be considered as synonymous with Lepus toumsendn toumsendn 
Bachman. 

Measurements— The average and extreme measurements of 8 
adult males from southeastern Idaho and northeastern Nevada are 
as follows: Total length, 589.4 (565— (i 18); tail vertebra*, 85.3 (72- 
102); hind foot, 153.1 (146—1(15); ear from notch in dried skin (6 
averaged), 104.3 (100-106); basilar length. 70.8 (67.6-74.0); zygo- 
matic breadth. 13.5 (42.1— 44.9); postorbital constriction, ij.i (13.0- 
15.8); length of nasals, 38.6 (36.0-40.8); width of nasals, 20.0 (19.0- 

21.6) ; length of molar series, 16.5 (15.8— 17.(1); diameter of external 
auditory meatus, 5.4 ( 1-9-6. 1); bieadth of biain-case, 28.8 (26.6- 

30.6) ; length of palatal bridge, 5.6 (5. 2-6.3). The aveiagc and ex 
teme measmements of 8 adult females from southeaster n Idaho and 
northeastern Nevada aie as follows: Total length, 612.1 ( 575 “ f\55h 
tail vertebra*, 85.0 (66-100); hind foot, 151.9 ( Mfr- l 59b ear from 
notch in diied skinfy aveiaged), 105. y( 100-1 13); basilar length, 72.0 
(68.1-74.4); zygomatic breadth, 45.2 (44.3-16.7): postoibital con- 
striction, 14.0 (12.3—16.0); length of nasals, 39.4 (37.9- 10.3); width 
of nasals, 21.1 (19.1-21.8); length of molar sei ies, 17.1 (16.1-178); 
diameter of external auditory meatus, 5.5 (5.0-6. 3); bieadth of 
brain-case, 29. 1 (27.5-30.2); length of palatal hi idge, 5.9 ( 1.9- 7.2 ). 

The average and extreme measmements of 5 adult males liom 
Alpine and Modoc counties, California, and AVashoc County, Ne- 
vada, are as follows: dotal length, 601.4 (5^3— bis): tail \ei telna*, 83.2 
(75-92); hind foot, 158.6 (152-164); eai from notch (3 avc*ragc*d), 
1 1 5.3 ( 1 1 1—120); eai from crown (4 averaged), 148.5 ( 135- 154); ear 
from notch in dried skin, 106.8 (103-109); basilar length (4 a\er- 
aged), 70.4 (69.4-71.1); zygomatic bieadth, J3.9 ( f 3 - 1 — { f - 4 ) : post- 
orbital constriction, 14.2 (12.9-15.3): length of nasals (3 averaged), 
38.0 (36.2—40.3); width of nasals, 20.4 (19.3—22.0); length of molar 
series, 16.0 ( 1 5. 1-17.3); diameter of external auditory meatus ( \ aver- 
aged), 5. ] (4. 9-5. 8); breadth of brain-case (4 averaged), 28.2 (27.6- 
29.0); length of palatal bridge, 5.7 (5.1— 6.1). The measurements of 
two adult females from Douglas County, Nevada, and Mono County, 
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California, arc, respectively, as follows: Total length, 62 1-621; tail 
vertebra*, 97—109; hind foot, 157—172; car fiom crown, 142—161; ear 
from notch in dried skin, 109-111; basilar length, 69.1-74.7; zygo- 
matic breadth, 44.6-45.4; postorbital constric tion, 12.5—15.8; length 
of nasals, 38. 1-39.5: width ol nasals, 20.6-22.8; length of molarseries, 
16.2—17.9; diameter of external auditory meatus, 5. 5—5.1; breadth 
of brain-case, 27.8-29.3; length of palatal bridge, 5. 0-6. 2. 

nWg/z/.s.-The weights of two adult males, one from near Poca- 
tello, bannock County, Idaho, and the other from the Ruby Moun 
tains legion ol Nevada are 2945 and 2491 grams, respectively. The 
a\ erage and ext 1 erne weights of 5 adult females from southeastern 
Idaho and northeastern Nevada are 3070.0 (2635-3440) giams. 

Specimens examined .— A total of 16 fiom the following localities: 
Modoc Counts: Steele Meadows, 4700 feet altitude, 1; Paiker Creek, 
Warner Mountains, 6300 feet altitude. 1: Wainei Mountains (coll. 
Calif. \cad, Sci.), 1: I agle\ille (coll. Calif. Acad. Sci.), 1; 2 miles 
east ol Pitt Rivei Ranger Station (coll. Calif. Acad. Sci.), 1. I.assen 
Counts: Red Rock, 3. Placer Count\: 'Iahoe City, Lake 'Iahoe. 1. 
Alpine County: Cat son \ a lies, 5270 feet altitude, 1: Wood fords, 1. 
Mono Counts: neai Summeis Meadows, \ miles southeast of Lower 
'Iwin Lake. 8000 feet altitude. 2; Mono Lake. 1; Farringtons, 1. 
Tuolumne Counts : Tuolumne Meadows, Vosemite National Park, 1 . 

LIFF HISTORY 

I I ABl 1 A 1 

The white-tailed jack labbit, one of the rarer members of the 
genus Lepus in Calilomia, is limited to the crest and east side of the 
Sierra Nesada and to the higher parts of the noitheastern plateau 
section of the state. While perhaps common in certain restricted lo- 
calities, its members are bv no means abundant anywhere. 

The author has had sety little opportunity to study this species 
in the field, but observations of those ssho ha\e may gise some clues 
as to its habitat predilections. Howell (1921, p. 35). in speaking of 
this species near Mammoth, Mono County, California, makes the 
follow ing statement: “White-tailed jack rabbits occur from the sage 
of Long Valiev to abo\e timber line, to which abundant feces and 
the rcpoi ts of local residents hear witness!’ Grinned and Stor er( 1 924, 
p. 226), referring to white-tailed jack rabbits aiound Tuolumne 
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Meadows, say that “flat-topped hills bearing moderately open stands 
of trees together with brush were often occupied” Fry (1924, p. 172) 
makes the general statement concerning this hare in Sequoia Na- 
tional Park: “They inhabit the more open plains and meadow lands 
on upper timber line!* 

Merriam (1904a,, p. 133) gives the following accounts: “The latter 
part of September, 1900, John Muir and I, after ascending Bloody 
Canyon to Mono Pass, came upon one of these large hares among 
the Murray and white bark pines on the west side about two miles 
below the Pass and near Dana Creek, which is one of the heads of 
Tuolumne River. The Paiute Indians at Mono Lake showed me a 
number of snow-white winter skins of the rabbits, and told me that 
in winter it comes out of the mountains and inhabits the higher sage- 
brush slopes on upper Rush Creek, . . I’ The tendency of this species 
to migrate to lower altitudes in winter is likewise indicated by Grin- 
nell, Dixon and Linsdale (1930, p. 541). 

During the early part of September, 1935, many signs of this spe- 
cies were noted in the high country back ol Fmerald Bay in the Lake 
Tahoe region, FJdorado County, California. Droppings were found 
in greatest numbers on exposed, flat-topped ridges above the 8500 
foot level. The vegetation on these ridges consisted mainly of a few 
stunted western junipers (Jumpeiu s occidental is) and lodgepole 
pines (Finns contorta ), also clumps of dwarf junipei ( / uni pm us com- 
munis var. montana ), cream bush (liolodistus discolor) and gianite 
gilia (Leptodactylon pun gens) (figs. 4 and 5). 

Rarely are white-tailed jack labbits found to occupy the same 
territory with black-tailed jack rabbits. Regarding the habitat dif- 
ference between these two species in Malheur County, Oregon, An- 
thony (1913, p. 18) says: “During the summer months, these rabbits 
[Lep us toumsendii ] stay along the higher foothills and thus are sel- 
dom seen. The few that remain in the lower country where the black- 
tailed, L. califonnicus wallawalla , range, generally choose a diffeient 
chaiacter of feeding ground. The white-tails prefer the open flats 
and the rye-grass fields or stubble, after haying, and lie very close 
when one approaches. The black-tail prefers sage-brush and seldom 
allows a close approach!’ This same difference in habitat between 
these two species exists in the eastern part of the state of Washington 
according to Couch (1927, p. 313) who makes the following state 
ment: “The langing habits of the two species are slightly different, 
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I'ig 1 Piosttate conifers which pioude shelter foi white-tailed jack labbits 
at tnnbei -line, on a i ldge one mile noithwesi ot Dick's Peak, qcxx) icct alntude. 
Mdoiado Count\, Caliloi ma PhoLogtaph taken b\ Mr James Moflitt. Jul\ 
*9 2 4- 



Eig. f, - Stunted lodgepole pines, shown in the ioiegtound, hequentlv sene .ts <o\ei 
lot white-tailed puk rabliits dining the da\ time in the Velma Lakes legion, Eldorado 
Count), Caliloinia. Photogiaph taken b\ Mi. James Moffitt, July 5, 1921. 
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the black-tails sticking to the sage brush, while the white-tails find 
the bunch-grass and rabbit-brush cover more to their liking!’ 

General Habits and Behavior 

According to Howell (1924, p. 35) white-tailed jack rabbits wcic 
usually iound to spend the day under stunted hemlocks or other low 
growths high in Mono County, California. Observations made by 
Mr. James Moffitt (MS) and by the present writer in the high central 
Sierra Nevada region, immediately west of Lake Tahoe, have shown 
that stunted western junipers and lodge pole pines are frequently 
resorted to for cover during resting periods by these rabbits (fig. 7). 

In Modoc County, on September 28, 1922, at sundown, a rab- 
bit of this species was aroused from a form when the observer ap- 
proached within 20 feet of it. The laige, white tail, white buttocks 
and white backs of its ears stood out strikingly. The form from which 
the animal had been disturbed was situated next to a slab of lax a and 
was partly coveted by a clump of sagebiush. The back end of the 
form, adjacent to the lava, had been excavated to a depth of four 
inches. The din which had been dug out was piled into a mound 
at the front end of this structure. The width of the fotm was six 
inches, its length eighteen and onejialf inches (Grinnell, MS). 

When running, white-tailed jack tabbits. although relatively 
heavy bodied, are teputed to cover distances lapidlv. Grinnell and 
Storer (1924, p. 22b) c ite an observation wheiem one of these animals 
was frightened in a field, stating that “it did not appear to hurry, but 
its easy urn carried it out of sight in an incredibly short time.” 

C. E. Johnson (1925, p. 2^7) tecords an instance where a jack lab- 
bit of this species, when pursued by a dog. was seen to swim boldly 
across a c oulee. 

Food Habits 

Little is knoxvn relative to the food habits of this species in Cali- 
fornia. Observations made in September, 1935, in territory inhab- 
ited by these rabbits near Lake Tahoe, Eldorado County, showed 
that cream bush (Holodisc us discolot) was an important food plant . 
The abundant e of droppings around these bushes and the numerous 
cut txvigs within reaching distance of white-tailed jack rabbits pro- 
x ided ample evidence of this. Sagebrush when available is probably 
a major item of food, especially in winter. 

Regarding the food habits of this species in the state of Washing- 



No. 19 ] 


O R R KARRI IS OF CALIFORNIA 


17 



Fig (> -Habitat of the w hitc-tuiled jack rabbit in wmfei, one* mile south west of 
lajjle Lake*. 8*joo feet altitude, Hdoiado ( omits, ( ..ililoi ina I !u* w ind-swept tidies 
in the distance an* piefei ie*d In inemheis of this species I’hoiogiaph taken b\ \lt. 
james Mofhrt. Deeembei i. imp 



l*ijr 7 —I In! lows beneath stunted western pimp' is olten sene as testing plates loi 
white* tailed jack tabbiis Photograph takc*n In \It James Moflitt . IVc ember i. 1931 
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ton, Palmer (1896, p. 16) indicates that sagebrush is taken. Further- 
more, this same author makes the following statement which is of 
some economic importance: “Complaints have recently been re- 
ceived from Washington that crops and young orchards near Sunny- 
side, in the Yakima Valley, have been seriously injured, while near 
Prescott, Walla Walla County, timber claims planted with black 
locust trees have been ruined by the white-tailed jack rabbit!’ 

Skinner (1927, p. 249) makes note of a white-tailed jack rabbit that 
was observed to eat dandelion stems in Yellowstone National Park. 
Regarding the food habits of members of this species in New Mex- 
ico, Bailey (1931, p. 48) says as follows: “During the summer the food 
of these jack rabbits consists of grass and a great variety of herba- 
ceous plants and also such cultivated crops as they encounter. In 
winter it is largely buds, bark, and twigs ol the prairie shrubs or any 
woody vegetation above the sui face of the snow!' Crinnell and 
Storer (1924, p. 226) mention this species* as being crepuscular ot 
nocturnal in forage habits. 

Repkodlciion 

Very little is known concerning the breeding peiiod and the late 
of reproduction of the white-tailed jack rabbit, especially hcie on 
the western periphery ol the range of the species. One female taken 
at Round Mound, near Lake Tahoe, Douglas County, Ne\ada, by 
Mr. James Moffitt, oil June 1, 1927, contained tin ee embi) os about 
half developed. Fry (1924. p. 173), in speaking of this species in 
Sequoia National Park, may be quoted as follow s: “Hie mating time 
of the animals for this locality is undoubtedly tegular in the spring, 
as the young are usually found in June. The young range from font 
to six in number, and it is doubtful if mote than a single litter is 
produced each yeai!’ 

Two juvenile specimens have been examined by the waiter. One 
of these is about half-growai, taken June 2(3, in the Warner Moun- 
tains, Modoc County, California, the other is not quite so large, 
having been taken on June 1, in the Ruby Mountains, Klko County, 
Nevada. Seemingly these young had been born early in the year. 

The follow ing account is given by Fry ( 1924, p. 174): 

It was on June 21, 1907, that we found a mother snowshoe rabbit 
[white-tailed jatk rabbit] and her young on the north spur of Mt. Sill i- 
man in Sequoia National Park, elevation 10,400 feet. The mother had 
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lunnclcd through sonic eighteen inches of crusted snow and built her 
bed on the giound under low willow bushes. When we approached, the 
mother rabbit bounded out on top ol the snow, ran a few yards in a series 
of high jumps, then suddenly stopped and sat down high upon her 
haunches apparently in an ellort to attiact us bom her young. We took 
the five young labbits all genii) iiom their nest, looked them over carc- 
fully, then letuined them to the nest whence they came. When we were 
handling the young rabbits they utteicd shrill squealing cries ol fright 
and distress. In response to their dies the horrified mother ran hysteri- 
cally around us uttering soit, weird, grunting sounds of emotional dis- 
tress, and stamping her big padded hind feet hard down on the crusted 
snow with a great slapping ellect. Alter we had taken our departure, and 
when away a distance of some hundred yards, the ever anxious mother 
was obsened passing from sight under the snow to rejoin her helpless 
offspring. 

Xaitrai. Em:mi*s 

It is piobuhle that these labbits aie, on occasions, vie tints of most 
of the carnivores to whic h the blac k-tailed jack rabbits pay tribute. 

On June 1 1 , jqy, j, at an altitude of 1 1 ,900 feet near the southwest 
end of Lake South America, Tulare County, Mr. Joseph Dixon and 
Mr. William 1 >. Richardson (MS) found evidence in the snow of a 
white-tailed jackiabbit’sc aptuie bva pair of red foxes ( I'ulprs neca- 
/or).The tracks of the foxes and the hare were seen to come together, 
followed by signs of a short chase. After this only the tracks of the 
captors were e\ ident. 
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Lepus washing1;onii Baird 
Washington Snowsiioe Rabbit 
Plate 2 

Specific diagnosis.— Sue, smallest oJ any o 1 the l.epus a meric anus 
group; total length of adults, 363 to J7 mm.; hind legs and ears 
proportionately short; adults undergoing two annual molts; color in 
summer pelage brown; color in winter pelage white in the Sien a Nevada, 
although occasionally brownish in the not them cioss tanges; tail tela- 
lively small, brownish-black above, dusky beneath; skull, smallest and 
lightest of am of the 1 epus amn n anus group; 1 ostium slendei ; supra- 
orbital processes slender and onl\ slightly elevated above the frontal 
plane; postorbital projections ol supi aorbitals slender throughout; 
jugals slender and not possessing a conspicuous dorsal Uangc; brain-case 
rather rounded; anterior palatine foramina usuallv somewhat con- 
stricted poster iorlv : palatal bridge of medium length and usually possess- 
ing a posteromedian spine; auditory bulla* rather large; molariloinr 
teeth relatheh small 

Lepus washingtonii klamathensis Merriain 
Plate 2. figure 1 

Lepus nine) n an us xeas/ungt om , Bra \m* ('1891, p. 3581. 

Lepus klamathensis Mi rriam (1899, p. 100), original description. 

Lepus (Poccilolagus) klamathensis , Lyon (r 904, p. 335). 

Lepus Washington! klamathensis , Nr 1 son (1909. p. 107). part, 

Le pus xeashingtonii klamathensis, K11 1 ogg (191 2, p 191G. }) 37G), 

Orr (> 9 !kS- p. 51 )* 

Txpe— Adult female, skin and skull; No. 92218, Pnitcd States 
National Museum. Biological Sui vey c ol lection; hom head of Wood 
River, near Fort Klamath. Klamath County, Oregon; collected Jan- 
uary 2 5, 1898, by P>. L. Cunningham 

Geogiaphif distribution The higlrei mountains ol extreme 
northern California fiom Tiinity Counts north also east, to and in- 
cluding the Warner Mountains ol Modoc County (fig. 8V Life /one, 
Canadian, occasionally high Transition and low Hudsonian. Alti 
tudmal range, from 3000 to 5000 feet, as known by specimens. 

Diagnosis.— Si/e, smaller and color decidedly paler than seen in 
Lepus w. washingtonii ; similar to Lepus w. lahoensts in summer 
pelage, hut with less black wash over back and lump; skull, when 
compared with tahoensis , shows a greater zygomatic breadth and a 
shorter palatal biidge. 
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A dult pelage.— Summer: The following description is based upon 
an adult female, taken on July 1 1, at Lake of the Woods, Klamath 
County, Oregon. Similar to L. w. tahoensh but with subterminal 
band of guaid hails on back nearest light ochraceo us-buff instead of 



tig. 8.--R;inge ot flu* snowshoc tahhit (Lrfuia icaslnriglotni) m Califoini.i 
i, l .w klamat hrnsis 2 . / . w fahorttsts. 


light pinkish-cinnamon; subtci minal band oi guai cl hails on dorsum 
one-half again as long as on hairs of same region in tahoensi s; blac k 
tipping to guard baits of dorsal region less conspicuous than seen in 
tahocnsis; color ol lump nearly the same as that ol back; cheeks be- 
tween clay color and cinnamon-bufl; tops ol lore feet sometimes 
white, sometimes similar to top of head or e\en mottled with white; 
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tops oi hind feet usually white but sometimes mottled with brown; 
ventral parts white only along mid-line. 

IVinter: Sometimes white, similar to description given for L. w. 
talioensis. In some instances specimens taken at low elevations in 
winter are seen to possess a brown pelage and, even in the same lo- 
cality, some rabbits of this species may be white and others brown 
in winter as was noted by Nelson (1909, p. 108). 

One individual examined, taken in November, near Wcaverville, 
Trinity County, California, differs in coloration from summer-taken 
rabbits of this lace as iollows: Subtenninal band of guard baits 
on upper pans light pinkish-cinnamon; terminal band a very dark 
brown instead of blac k; lower margins ol sides and flanks vinac eous- 
buff; inner parts of ears white, except for a strip near the posteiior 
borders, which is similar in color to outer, anterior parts of eais. 

Juvenile f)elagr.— Similar to Lejtus w. tahoen s/s. 

Pos 1 jm>enrfc l>elage— No adequate material was examined repie- 
senting this pelage phase. 

Shull (pi. 2, figs. 1—2).— When compared with a seiies of L. iv. 
washingtonii liom near Skamokawa. Wahkiakum ( bounty, Washing- 
ton, hlamathrnsis was seen to differ in the following respects: si/e, 
smaller; rostrum noticeably shorter and tapeiing abruptly; brain- 
case mote rounded and shot ter antero -posteriorly; palatal bridge 
shorter: auditory bulla? relatively larger. 

Remarks.— Spec i mens examined representing this lace in Tiinitv 
County and on Butte Creek. Shasta Countv , compare favorably with 
topotypesof L. w. klamathensis/Ywo individuals hom southern Sis- 
kiyou County, California, are slightly neater this lac e than tahoen s/s 
as noted by Orr ( 1 933, p. 55V 

A single skin in the collection of the Museum of Vertebrate 
7 odlogy from near Fort Bidwell in the Warner Mountains, Modoc 
County, is tenatively referred to this race. It is, howevei, in white 
w inter pelage, hence of little systematic value. 

Fossil lemains, supposedly representing Lepu s xe. klamathenus, 
ate tecorded from Potter Creek and Samwell caves in Shasta County 
by Kellogg (1912, p. 164). 

Measut etnents.—' The* aveiage and extreme measurements of 3 
adult males from Klamath County, Oregon, and Trinity County, 
California, ate as follows: lota 1 length, ‘377.0 (^(>7- -^87); tail verte- 
bi.e, ^=3 1-7 (2(1— ]6); hind foot, 122.7 (115— i‘>o); ear from crown (1 
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specimen), 87; ear fiom notch (1 .specimen), 71; basilar length (2 
specimens), 52.9-55.4; /ygoinatic breadth, 36.0 (35-S— 1); postor- 
bital constriction, 11.3 (10.5-11.8); length of nasals (2 specimens), 
25.6—28.4: width of nasals, 14.9 (1 4.5—15.3); length of molar seiies, 
12.7 (12.2—13.2); diameter ot external auditoiy meatus, 4.3 (4.0- 
4.5): bieadth of bi a in-case (2 specimens), 22.4-22.9; length of palatal 
biidge, 5.1 ( 19 — 5.3). The average and extreme measuiernents ot 3 
adult females from Klamath County, Oregon, and Siskiyou County, 
Caliiomia. aie .is follows: Total length (2 specimens). 412-447: tail 
verteln.e (2 specimens), 38-17; hind loot (2 specimens), 116—120; 
eai fiom down (1 specimen), 90; ear from notch (1 specimen), 77; 
basilar length (2 specimens). 5 j .0-56.9; /ygoinatic breadth (2 spcci- 
inens), 37.0- 37.8; postoihital const 1 i< tion, 11.6 (10.5—12.3): length 
of nasals. 29. j. (28.0 31.0): width of nasals, 15.5 (14.4—16.2); length 
ol molai seiies. 13. j (12.9—13.9); diameter of external auditory mea- 
tus (2 spc< imens), 3.9 - \ . 3 ; bi eadth of brain-case ( 2 spec imens), 22.3— 
23.5: length of palatal hi idge. 4 9 (4. j- 5.3). 

S^et miens examined.— A total of 7 1 10111 the following localities: 
Tiinits County: head ol Hear Cieek, 2: Rush Cieek, about 3,000 
feet altitude. 12 miles horn WVa\er\ille. 1. Siskiyou County: Hen- 
ton k state*. Hutte Cieek. 5000 feet altitude, 1: McCloud, 1. Modoc 
Counts: \i<mit\ ol Foil Biduell, 1 . Shasta Counts : 1 2 miles exist of 
Me Cloud Post ( )ffic e, 1 . 

Lepus washingtonii tahoensis < )it 
Plate* 2, figuies 3. ] 

J efnt s i vashi ngtoni hlmnal hensts, Ni l sox (1909, p. 107). pait. 

1 rfnis xeas/inigtonn tahoensis Orr {1933, p. 51), oiiginal description; 

(iRIWl 1 1 ( I933, p. 199). 

J'yfie.— Adult female, skin and skull; No. 38286, Museum of Yei- 
tebrate Zoology: from one-half mile south ol Tahoe Tavern, Placer 
County, California; collected May 7, 1927, by James Moffitt; orig- 
inal No. M24. 

Geog)aj)htc disti ihutmn .— Along the Sieira Nevada of California 
fiom the legion of Mt. Lassen, south, at least to Tiolumne Countv 
(fig. 8). Zonal range, mainlv Canadian. Altitudinal lange, from 4800 
to 7000 feet. 

Diagnosis.- Similai to Lej)iis ivashingtonn klainathensis , but in 
summer pelage mass eflec t of color dai ker: black tipping of hairs on 
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back more pronounced; conspicuous blackish rump present in con- 
trast to the rather uniform dorsal coloration of L. w. klamathensis . 
Skull differing from that of klamathensis principally in the posses- 
sion of a longer palatal bridge. 

Adult pelage.— Summer: The following description is based upon 
an average specimen from the central Sierra Nevada region. Over- 
hairs of dorsum light pinkish-cinnamon on subterminal bands with 
tips black, resulting in nearly a cinnamon-brown mass effect; sub- 
terminal band of guard hairs on top of head bright pinkish-cinna- 
mon; strip extending along side of nose, through orbital region, to 
base of ear capucine buff with only slight amount of black tipping 
to some hairs; anterior outer portions of ears similar in color to 
back; posterior outer portions of ears, exclusive of rims, buffy gray, 
becoming almost black at tips; narrow rim of pure white extending 
from posterior bases of ears along external margins to tips, some- 
times extending part way dow r n anterior rirfis; rump heavily washed 
with black; tops of fore legs dull cinnamon, slightly grizzled; tops 
of fore feet white; lower parts of hind legs above heels pinkish-cin 
namon; tops of hind feet white; top of tail similar in color to back; 
underside of tail dusky : white ventral coloration of body much more 
extensive than seen in L. w. klamathensis. 

Winter: Terminal half of guard hairs always white with the basal 
half of coarser hairs also white; finer guard hairs of upper parts vary- 
ing from pale pinkish-cinnamon to nearly salmon-buff on central 
band, becoming deep neutral gray basallv; terminal band of under- 
fur on upper parts varying from pale pinkish-cinnamon almost to 
salmon-buff; basal portion ol undei-fur deep neutral gray on sides of 
body, becoming pure white on ventral parts; ventral pelage usually 
entirely white throughout; vibrissa; white with exception of proxi- 
mal portion of the uppermost ones which often appear black. 

Juvenile pelage .— The individual haiis of the juvenile pelage are 
relatively long in proportion to the size of the body. This is espe- 
cially true of the guard hairs which are rather sparsely distributed. 
Actually, upon parts of the head and ears, the fur is longer than that 
noimally found on adults. 

The following color description is based upon a spec imen taken 
at Mineral, Tehama County. California: terminal baud of guard 
hairs of back and sides usually slightly paler than light pinkish- 
cinnamon, this band varying considerably in extent, being much 
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broader on the hairs situated on the sides of die body than of those 
on the back; occasional guard hairs seen on the back with subter- 
minal band of light pinkish-cinnamon and terminal band either 
dark brown or blackish; subterminal band of most overhairs on 
dorsum between natal brown and bone brown, becoming mouse 
gray basally; under-fur of sides light mouse gray nearly throughout 
length of hairs with terminal band progressively reduced toward 
lower margins of sides, finally being absent entirely on most ventral 
parts of sides, lop of head similar to back, but with guard hairs more 
conspicuous; white “star” prominent on forehead; hairs on outer 
anterior and inner surfaces of ears light pinkish-cinnamon in color, 
these surfaces being rather heavily furred; posterior margins of ears 
limmed with white; tops of foie legs and fore lect similar to back; 
undersides of fore feet white; tops of hind feet possessing a few guard 
haiis similar in color and pattern to those on the sides of the body, 
but on parts the pelage consists mostly of under-fur varying in color 
from white to pale gray; undersides of hind feet dusky: toes of hind 
feet rathei heavily coveied with guard hairs of same color as back: 
undersides of toes white; chin white; chest similar in color to sides: 
ventral parts mosth white; tail dusky beneath; vibrissa? black except 
for lower ones which are white. 

Post juvenile pelage .— Material lacking repiesenting this phase of 
pelage, but piobablv cjuite similar to juvenile pelage with great ei 
pioportion of guard hairs present. 

Skull (ph 2, figs. 3, 4).— -Similar to that of J.epu^ xe. klamathensis , 
difleiing from it chiefly in the possession of a longei palatal bridge. 
Other less maiked differences distinguishing this race from khirna- 
thensis aie seen in its lesser zygomatic breadth, broader brain-case, 
larger external auditoiy meatus, and moie prominent posteio-me- 
dian spinous piocess of palate. 

Renuuks .— The southernmost lecoul tor this species is Niagara 
Greek, Tuolumne County, California. At this locality a dead individ- 
ual was seen and photographed bv Mr. Joseph Dixon (MS)on August 
30, 1924. There is no doubt as to the identity of this animal since the 
picture, taken at close range, cleat ly is that of a snenvshoe rabbit. 

Measurements.— The average and extreme external measuiements 
of 5 adult males from Placet County aie as follows: Total length. 
382.0 (363-396); tail vertebra 1 , 28.9 (26.0-37.0); hind foot, 117 \ 
(1 12-124); ear fioin crown, 95.3 (92-99). The average and extreme 
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cranial measurements of 9 adult males from Placer County are as 
follows: Basilar length, 54.8 (53.6-56.5); zygomatic breadth, 35.7 
(34.7-36.4); postorbital constriction, 11.0 (9.4-12.1); length of na- 
sals, 27.9 (26.5—29.2); width of nasals, 14.9 (13.0-15.8); length of 
molar series, 1 2.8 (12.2—13.5); diameter of external auditory meatus, 
5.0 (4.6— 5.3); breadth of brain-case (8 averaged), 23.6 (23.2—23.9); 
length of palatal bridge, 6.3 (5.7— 6.6). The average and extreme 
external measurements of 4 adult females from Placer, Sierra and 
Nevada counties are as follows: Total length (3 averaged), 392.7 
(383-400); tail vertebra:, 33.8 (25-40); hind foot, 129.0 (125-132); 
ear from crown (3 averaged), 101.3 (97—106); ear from notch (2 speci- 
mens), 76-78. The average and extreme cranial measurements of 6 
adult females from Placer, Sierra and Nevada counties are as fol- 
lows: Basilar length, 55.8 (54.6-57.5); zygomatic breadth, 35.7 (34.3- 
36.9); postorbital constriction, 10.7 (10.0—11.4); length of nasals, 
28.4 (27.1-29.5): width of nasals, 15.0 (14.5-16.0); length of molar 
seiies, 13.1 (12.2-13.6); diameter of external auditoiy meatus. 4.8 
(4.4-5.0); breadth of brain-case (4 averaged), 23.9 (22.7-25.0); length 
of palatal bridge, 6.2 (5. 6-6. 8). 

Specimens examined. —A total of 30 from the following localities: 
Tehama County: Mineral (vicinity), 3. Plumas County: Willow 
Lake, 5600 feet altitude, 1. Sierra County: east side of Yuba Pass, 
6000 feet altitude, 1. Nevada County: Spruce, 1; to miles west of 
Truckee, i;Truckee, 1. Placer County: Dormer Summit, 1; Cisco, 1; 
near Tahoe City, 19. Alpine County: Pacific Valley, between Wood- 
fords and Big Trees, 1. 


LIFE HISTORY 
Habitat 

In California the snowshoe rabbit occupies an ccologic niche 
within the Boreal life /ones which is almost the counterpart of that 
of the brush rabbit in the lower. Austral chaparral belt. It is an in- 
habitant of riparian growth, such as alder and willow, dense thickets 
of young conifers (fig. 10), especially firs whose basal blanches often 
droop to the ground, and clumps of chaparral made up princ ipally 
of various species of Ceanothus and Arctostaphylos (fig. 9). In this 
respect it is quite like (Lepus bairdii) of eastern Oregon (cf. Orr, 
L )3 L P- 1 53 )- 
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Near Lake Tahoe, in Placer and El Dorado counties, in the sum- 
mer of 1931, the writer observed signs ol these rabbits only near 
brush surrounding meadows and close to liparian growth. There 
were no indications of the piesencc of members of this species on the 
tops or upper slopes of brush-covered ridges.One individual noted at 
Miller Lake, Placer County, was near a clump of willows and aldeis 
which grew on the lake shore. The surrounding forest consisted of 
lodgepole pine (Pinus contorta ), red fir (Abies magnified) and aspen 
(Populus tremuloulcs). Grinnell, Dixon and Linsdale (1930, p. 514) 
found this species inhabiting similar situations in the Lassen legion, 
as follows: “Snowshoe rabbits were encountered, though not fre- 
quently, among snow-brush thickets and small firs and in or neat 
thickets of alders or willows in meadows!’ 

Dice (1926, p. 8), referring to this species in southern Oregon, 
states that individuals weie noted only in patches of buck-brush 
(Ceanothus velutnius) wheie Douglas fir and cedar saplings weie 
scattered about. 


(tF.nfral Habiis and Behavior 

As is it tie of other members of the genus Lrpu this spec ics has 
never been found to inhabit burrows. It has generally been assumed 
that forms, sit uated in dense < lumps of \ egetation, at e o< c upied dm - 
ing resting horn s. 

I hifoi tunately. but little opportunity was had dining this studs 
to make observations on the habits and behavioi of Washington 
snowshoe rabbits. While driving along a road in Placer Countv, 
California, shortly before sunset on July 22, 1931, a single individ- 
ual was seen feeding 011 the road. To all external appearances the 
animal was unmindful of thecai, whic h was hi ought to a stop about 
twenty yaids distant as it continued feeding Dining the ensuing 
ten minutes it scatcely moved more than a few feet. Upon healing 
am unusual sound the rabbit would laise its head and cease c hew 
mg. When the machine was started it hopped in a somewhat leisurely 
fashion into a thicket of alders and willows alongside the load. 

At 5:00 p.m. on April 1 1, 1927, about three-fourths of a mile south 
of lahoe 'la vein. Placet County, tiacks of a snowshoe labbit were 
seen on fresh snow among some willows in a small meadow (Mofhtt. 
MS). Aftei following the tracks a short distance tlnough the willow 
bushes a labbit was seen. When an approach was made to within 
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eight feet of the animal it became uneasy and hopped a short dis- 
tance. After observing it a minute or two it was shot. Two hundred 
yards farther on a second snowshoe rabbit was seen on a small patch 
of bare ground just above a six-foot bank along the shore of Lake 
lahoe. This individual became startled and lan down the bank 
where it was seen to take refuge among some tree toots. 

Food Habits 

No information is at hand concerning the food habits of this spe- 
cies. It is probable, however, that a large number of differ ent annual 
plants are eaten during the summer months as is true of most other 
members of this group. When the ground is snow-covcied in wintei 
it is more likely that evergreen shrubs and possibly the bark of cer- 
tain deciduous trees such as aspen, alder and willow, constitute the 
major foods for snowshoe rabbits. At 6:00 p.m. on July 22, 1931, a 
single individual of this species was observed near Miller Lake, 
Placer County, California, eating manure in the middle of a road 
So far as known feeding takes place during the evening and earl\ 
morning hours. 

Reproduction 

The breeding period for this species extends from early spring 
to late summer, with tire number of young per litter varying from 
two to six. 

Crinnell, Dixon and Linsdale (1930, p. 544) record two pregnant 
females taken in the Lassen area on June 22, and Julv 22. 1924, re- 
spec tively, eac h containing five embryos. These authois also record 
U\o juveniles collected in the same region, one weighing 132. .5 
giams, taken on July 7, 1925; the other weighing 320 grams, taken 
on June 19, 1924. Mr. James Mofhtt collected a young snowshoe 
rabbit less than one-four th grown near Tahoe City, Placer County, 
California, on June 20, 1929, and on May 7, 1927, at this same lo- 
cality a female containing “at least three small embryos.” 

. An adult female taken on August 21, on Butte Cieek, Siskiyou 
County, California, gave evidence of having suckled young, by the 
piesence of active mammary glands (H. G. White, MS). Anothei 
specimen examined, from the head of Bear Creek, Tr inity County, 
captured on August 15, is about one-third grown. Oil June 5, a 
female was collected from the east side of Yuba Pass, Sierra County, 
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which, from the condition of the mammary glands, was judged to be 
suckling young. 

Three young snowshoe labbits were found by Mr. Rodger Barker 
(fide Dr. Gayle Pickwell, in letter of November 2, 1934) beneath a 
shallow pile of brush at Fallen Leaf Lake, FI Dorado County, Cali- 
fornia. The young were in a cavity six inches in diameter which ran 
back about two feet behind the small pile of blush ( Ceanothus \>elu- 



lit* 11—I hire \n\ \oun}* snow shot* i.ihhifv on a bed of hi needles, neat I he south 
end ot Fallen Leaf Lake. Flcioiado Count\, Cahloima Photograph taken b\ I)i (ia\le 
Fukuell, | une 26, i<n | 


tinns). The cavity was entiiely unlined. The geneial plant coveting 
in this vicini tv consisted of white fir and Jefliey pine, r.ithei closely 
spaced, with occasional clumps of Ceanothus velutmiLs. The young 
weie discoveucl on June 2.J or 25, On June 2(i. when sought 

for photographing (see fig. 11), two of them were still in the brush 
but the th i 1 cl was some distance away. 

It appears probable that no definite nest is constructed. Grange 
(icpj2c/, j). 7) failed to find any when studying the Faster n varying 
hare (Leftus t nneruatius ), whic h is closely related to the piesent spe- 
cies and similar in many habits. 

Scheffer (1933, p. 78) made the following observations on the 
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breeding activity of Lepus washingtonii in the Puget Sound region 
of Washington over a period of two summers: 

May 5. A litter of three born in captivity. Two oi these subseque ntly 
died, but the third was reared on a bottle. 

May i2. A female that did not survive confinement in the box trap 
ovei night was iound to contain five well-developed einbi yos. 

May 15. A litter of six was born in an enclosed yard with othci rab- 
bits, and none survived the night of their birth. 

May 16. Five baby rabbits, perhaps two or three days old, were found 
in a brush pile, in a swampy bit of meadow and brought to 
us by a cooperator. 

May 18. Post-mortem examination of a female that had died in cap- 
tivity disclosed five embryos about three and a half inches 
long. 

May 20. T he same coopeiator who procured for 11s the lot of baby 
rabbits on Mav 16 brought us another lot of four from the 
same swamp) meadow. 

Ma\ A female died shortly after being taken from the box trap, 
apparently from thestiess of untoward plight and fear which 
is common to some animals when trapped. Post-mortem 
showed five wclJ-de\ eloped embrvos. about three and ,1 quai 
te r inches long. 

June 10 A female rn c aptr\ it\ gave birth to two \oung. . . 

Julv p A litter of three* were born in < aptivitv , all ol them stu \ i\ ing. 
with others, for several weeks at least. 

This same author (Scheffer, lor. c/M savs: “The voting aie pie 
cociotis, in the biological sense, being born well f Hired, with their 
eves open, and are able to hop about!* 

Natural Enemies 

No definite instanc es can be c ited w herein snowshoe liaies in Cali- 
fornia have been subject to the attacks of carnivores It is doubtless 
true, however, that coyotes (Cams latxmy) and bobcats (L\?ix mfus) 
are important enemies, particularly in winter. Critmell, Dixon and 
Linsdale (1930, p. \*jr } ) noted that at this season ueai Mineial. Tc 
haina County, California, bobcat tracks were seen in the snow, 
“where footprints of snowshoe 1 ahbits weie thickest!' Vai ions spec ies 
of hawks and owls may also prey upon membeis of this species 
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Lepus calif ornicus dray 
Black-tailfd Jack Rabbi i 
Plates 3, 4 

Specific diagnosis.— Size , large with total length of adults varying from 
520 to 630 mm.; hind legs and ears relatively long; adults having only 
one annual molt; tail relatively large with a black median-dorsal stripe 
and buifv or giayish beneath; skull lelativcly long and slender; rostrum 
long and tapering; supraorbital processes broad, especially the posteiior 
extensions of the processes, and somewhat elevated above the frontal 
plane; jugals rather narrow without a conspicuous flange projecting out- 
ward, lntcialh, from their dorsal margins; brain-case long and slendet; 
anterior palatine foramina usually possessing a slight posteiior con- 
striction: palatal bridge relative!) shoit and lacking a conspicuous 
postero-median spine; auditoiv bullae vaiving hunt relatively small to 
large; molarifoim teeth small. 

Lepus calif ornicus calif ornicus Gray 
Plate 3, figure 1 ; Plate figure 1 

L[epus]. califoniica Gras (1836, p. 88), nomen nudum. 

Lepus c ah (omira Gray (1837, p. 586), original description. 

Lepus cali formats , Wa ii riiouse (1848, p. 1 31), part. 

Lepus (dliformcus \caIifonucus] t Nr 1 son (1909, p. 129). 

Lepus calif ornicus vigilax Dice (1926, p. 11). 

Lepus cahfornn us t alifornicuw Grinnflc, Dixon and Linsdai t (1930, 

P- 515 )* 

Type.— No. 53.8.29.30, British Museum: from “St. Antoine, Cali- 
fornia!’ piobablv fiom the coastal slopes of the mountains west of 
Mission Sail Antonio near Jolon, Monterey County (fide Nelson, 
1909, p. 129); collected by David Douglas, May. 1831. 

Geographic distribution .— From the Oregon line in the northwest- 
ern part of California, south along the coast as far as Santa Barbara 
County; inland, diagonally, from northwestern Siskiyou County to 
the upper Sat lamento Valley and from here south, both on the valley 
flooi and along adjacent lower mountain slopes, to the northern part 
of the San Joaquin Valley and lower Salinas Valley (fig. 12). Zonal 
range, Lower Sonoran to Transition. Altitudinal range, fiom sea 
level to 4800 leet. 

Diagnosis— Sue, huge; color dark with pelage harsh in texture; 
skull, large with rostrum relatively long and broad at base and with 
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auditory bulke actually smallei than those possessed by any other 
race of this species in California. 

Adult fall pelage .— "The following description is based upon an 
average specimen from Tehama County, California, taken during 
December. Subteiminal band of guard hairs on top of head, back 



and anterior pans of flanks light pinkish-cinnamon with basal peti- 
tion pale gull gray; apical band of black proportionately long on 
these hairs; rump slightlv lighter than back, due to reduced apical 
band of blac k; top of tail black with this color extending as a narrow, 
median band a short distance up on tump; terminal band of guard 
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hairs on both sides and under part of tail nearly light ochraceous- 
buff; anterior, outer portions of ears similar to top of head in color 
(perhaps slightly more yellowish), but more finely grizzled due to 
shortness of pelage; tips of ears black, both inside and out, but with 
extent of black greater near outer, posterior margins where it usu- 
ally extends more than one-third of distance from tip to base; an- 
terior rims of ears margined with moderately long, huffy hairs, most 
of which possess a slight amount of black pigment at their tips; innei 
posterioi parts of ears scantily haired, with color of hairs varying 
from gray and huffy in central and basal parts to cinnamon-buff neat 
tips of ears and with hairs in central portions, within one-half inch 
of margins, gi i//led not unlike outer parts; hairs along inner poste- 
rior margins of ears varying from white at base of ears to huffy dis- 
tally: outer posterior parts of eats sparsely covered with whitish 
hairs, except at tips; nape dusky; area extending from sides of nose 
nearly to orbital regions grayish, due to nearly white sublet initial 
band and black apical band possessed by guard hairs; circumorbital 
rings light buff\ ; eyelashes black: vibi issa* both blac k and white and 
various combinations thereof: sides of body lighter than back due 
entirely to much 1 educed apical band of black on guard hairs: basal 
portions of hairs on sides of bodv deep gull grav: tops and outer 
sides of fore legs slightly paler than pinkish cinnamon with a small 
amount of black tipping present on most of hairs: tops of fore feet 
mne It paler in color than tops of fore legs: tops of hind feet whitish: 
guaid hairs on ( host v arying fiotn light pinkish c munition to pinkish 
cinnamon. 

Juvenile fielage.— Individuals in this pelage, representing.} out oi 
the 5 races (excepting L. c. benne/tn) of this species studied, were 
examined. While the subspecific color differenc es aie not as mat ked 
as seen in adult pelages of these rates, there is. nevertheless, a no 
ticeable diflerence between the most extremely coloied lot ms. In 
general, the juvenile pelage of uihfornu us is mot e yellowish in tone 
than that ol the adults, with the suhtei initial band of the ovet baits 
on the upper parts being near Iy pinkish buff. Spec imens represent 
ing in hendsonit from souther n Tiilare and southwestern Kern coun- 
ties show only a slightly paler subterminal band on the overbad s of 
the uppet parts than do those of typical call foi nuns. Juveniles of 
the races desert icola and wallawalla possess a very pallid subterminal 
band which is nearly white. The dark under-fur showing through in 
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this pelage, however, results in a darker mass effect than seen in 
adult pelage. 

Post juvenile pelage Similar in general to that of adults but paler. 

Skull (pi. 3, fig. 1; pi. 4, fig. i).— Large and massive in structure 
for most part; rostrum relatively long, tapering from a broad base; 
zygomata broadly expanded; jugals proportionately slender; supra- 
orbital processes large with the postorbital extensions very broad; 
palatal bridge of medium length; auditory bullae small. 

Lcpus c. rah fot turns is distinguished c ranially from L. c. richard - 
s onu by its larger si/e, relatively greater zygomatic breadth, longer 
lostuim, longer palatal biidge. lightci jugals and smaller auditors 
bullae. 

Remarks.— Lc pus c. rah fot turns represents the largest and darkest 
colored lace of this species in California. The most intense pigmen- 
tation is exhibited by specimens from the northern part of the Sac- 
lamento Valiev and from the coast ranges to the west, whereas, 
inland to the southward in the great vallev there is a gradual change 
to the paler <olor of 1 u haulsotui . Along the immediate vicinity of 
t he ( oast this change towar d more pallid c oloi at ion is not so evident. 
Skins horn coastal San Luis Obispo Countv are very similar in color 
to those fiom the noi thwest coast of California. A series of jack rab- 
bits from Seaside. Monterev Countv, near the month of the Salinas 
Rivet, possess a slightlv paler color, ingeneial, than is c haraetei istic 
of specimens from other localities along the coast. Farther south in 
the Salinas Valiev, near Soledad. a still paler color is evident on the 
suhtci initial band of the dor sal guard hairs and on the terminal band 
of the ventral guard hairs— a condition which is intermediate be- 
tween that of call jot nu us and 1 u hat dsonu . 

The Luge size possessed by cahfonticus is maintained fair 1 v uni 
foiml) throughout the greater part of its range in northern Cali- 
fornia and along the coast south to San laris Obispo Countv. At the 
southern end of the Sacramento Valiev a trend toward smaller si/e 
is pcrceptahle and in the northern part of the San Joaquin Vallev a 
considerable change in this direction is evident The average basilar 
length of b adult males, horn San Joaquin and Stanislaus counties, is 
72.1 mm. as compared with 75.2 mm. foi 17 adult males from north- 
ern California Similarly, specimens from this same area are char- 
acterized, cranial !\\ b\ the possession of relatively shorter nasals and 
a narrower zygomatic breadth as compared with those from farther 
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north, the ratio of length of nasals to basilar length being 54.7 per 
cent and the ratio of the zygomatic bieadth to basilar length being 
57.1 per cent. As may be seen on comparing these figures with those 
given in Table 2, the length of the nasals foi these specimens is inter- 
mediate between the averages for typical calif ot nicus and richard- 
sonii , and the zygomatic breadth is nearly as nanow, relatively, as 
seen in the latter race. Seven adults from Alameda, San Mateo, and 
Santa Clara counties, in the San Francisco Hay region, while averag- 

TABEE 2 

Cranial Rei ationvhips Expressed in Perceniages for the Various Races o* 
Lepu t caltformcus Occurring in Caiifornta 
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21 8 

22.0 

21.9 

21 8 

22 2 
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ing larger in body measurements than the 1101 them San Joaquin 
Valley specimens, are quite similar to the latter with respect to length 
of nasals and zygomatic breadth, the ratio ot length of nasals to basi- 
lar length being 54.9 per cent, and that of zygomatic bieadth to 
basilar length being 57.4 per cent. 

The small-sized auditory bulla*, typical ol lahfonucu s lioin the 
northern Sacramento Valley and northwest coast ranges are main- 
tained constantly south along the coast to Mai in County. South of 
San Francisco Hay the auditory bulla aie neai lv as laige as seen in 
richcn dsonii. The change in this chaiactcr is moie giadual in the 
Sacramento Valley from small size at the north end to a condition 
closely approach ingr/cZ/c/jchsom? at the north end of the San Joaquin 
Valley. It must be kept in mind, however, that while the auditory 
bulla ol specimens from San Franc isco south along the coast to San 
Luis Obispo County aie ac tually nearly as large as those* of tichatd - 
sotiii from the northern San Joaquin and Salinas valleys, they aie 
relatively much smaller, due to the ptoportionately greater basilar 
length of the skulls of these coastal specimens. Spec itnens from the 
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vicinity of Soledad, in the Salinas Valley, are intermediate in most re- 
spects between cah forme us and richardsonii , but in color approach 
nearer the lormei lace. 

In view of the hut that a gradual change is apparent, in lespect 
to all subspecific chaiac ters studied, from the largci and darker race 
califoriiicus to the smaller, paler, more southerly distributed race 
richai dsonii , I haidly think the name vtgilax, proposed by Dice 
(1926, p. 1 1), need liecessaiily be applied to jack rabbits from the 
northern Sacramento Valley. The type locality of Lcfus califoriiicus , 
unfortunately, is situated in an aiea of intergradation, as is also the 
type locality of richai dsoun , which is but a short distance east of this 
point (near J0I011, Monteiey County). However, we should not look 
upon specimens fiom these two type localities as tvpical of either 
lace, but rathei as intergiades coming slightly neater their respec- 
tive taces. Fach of tliese subspecies teaches an optimum, in regard 
to most ol its subspenhc chaiacteis, a long distance fiom its type 
locality. Lcfus c. califonucus teaches this peak of its racial differen- 
tiation in the 1101 them Sac tamento Valley region. For this reason, I 
hcie concur with the opinion held b\ Grinnell, Dixon and Linsdale 
( 1930, p. 547) concerning Lcjuc s lahfonm us vigilax Dice, and con- 
sider it as synonymous with Lcfus califonucus califonucus Grav. 

Mcasuicnicuts.— Yhc axetage and extieme measurements of 17 
adult males lrom Ti inity, Tehama and butte counties aie as follows: 
Total length (16 aveiaged), 588.1 (556-610); tail veitebne (1G aver- 
aged), 92.5 (70-1 12); hind foot, 155.6 (118-144); ear fiom notch (4 
aveiaged). 144.2 (129 -144); eat fiom ciown (11 ax ei aged). 161.8 
( 1 \ - J 74): basilar length, 75.2 (71.9 77. j); /vgomatic breadth, 44.1 
(42 .0— j (>.S) ; postoibital constriction, 14.0(11.5—15.1): length of na- 
sals, 42.4 ( jo. 5-} 4. 9); width ot nasals. 21.7 (19.6—25.7): length of 
molai seiies. 16.5 ( 15.6- 17.5): diametei of external auditoiv meatus, 
5.7 (5.0-6. j); bieadth of biain-case, 27.8 ^26.5-29.1): length ol pala- 
tal bridge, 6.4 (5. p-7.7). T he a\ erage and extreme measuiements of 
11 adult females fiom Tehama and Butte counties ate as follows: 
Total length, 607.5 (575 6 50); tail xeitelme (To aveiaged), 94.8 (76- 
no); hind foot (10 aveiaged), 152.5 (120-115): eai from notch (4 
a\ ei aged). 1 4 4.0 (129-158): ear fiom c rown (9 aveiaged), 158.8 (152- 
165); hasilai length, 74.5 (70.8-78.0): /\ gomatic bieadth, 44.9 (4 1 .8- 
46.7); postorbital const 1 ict ion, 12.7 ( 1 1 .8-14.5); length ol nasals, 4 1.9 
(57.5-4 4.5); width of nasals. 20.7 (19. 4- 22.8); length of molai series. 
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16.3 (15.2-17.8); diameter of external auditory meatus, 5.5 (4.9-6.0); 
breadth of brain-case, 28.1 (27.1—29.5); length of palatal bridge, 6.0 
( 5 * 3 ~ 6 * 9 )* 

Weights.— The average and extreme weights of 10 adult males 
from Trinity, Tehama, and Butte counties are as follows: 2453.8 
(1685-2823) grams. The average and extreme weights of 9 adult fe- 
males from Tehama and Butte counties are 2870.6 (2564-3146.3) 
grams. 

Specimens examined.— A total of 143 from the following locali- 
ties: Siskiyou County: Callahan, Scott River, 2. Humboldt County: 
3 miles west of Areata, 1; Coyote Peak, 3000 feet altitude, 1; Fern- 
dale, 2. Trinity County: South Fork Mountain, 2700-5500 feet alti- 
tude, 6; Haylork, 1. Tehama County: 1 mile northeast of Red Bluff, 
300 feet altitude, 5; Red Bluff (coll. Calif. Acad. Sci.), 3; Dale’s on 
Paines Cicek, 600 feet altitude, 6; Inskip Hill, 1800 feet altitude, 1 ; 
Lymans, northwest of Lyonsvillc, 3300 feet altitude, 1 ; Battle Creek 
Meadows, 4800 feet altitude, 1; Mill Creek, 2 miles noitheast of 
Tehama, 1. Mendocino County: Sheiwood (3 in coll. Calif. Acad. 
Sci.), 4; 3 miles south of Covelo, 3; 3 miles west of summit of Mt. 
Sanhedrin, 1. Butte County: BtitteCieek, \ miles southeast of Chico. 
i ; east side of Saciamento River, southwest of Chico, 8; Dry Creek, 
Oroville-Chico Road, 2: Chambers Ravine, 4 miles north of Oto- 
ville, 1 ; Butte Creek, 10 miles west of Gridlcv (coll. Ralph Ellis, Jr.), 
2. Colusa County: 3 miles west of Stonylord, 800 feet altitude, 1; 8 
miles north of Colusa, 2. Suttei County: Marysville Buttes, 3— <j miles 
northwest of Sutter, 3; Butte Slough, 1 mile west of West Butte, 2: 
Butte Creek, 6 miles north of Meridian (collection Ralph Ellis), 2 
Sonoma County: Freestone, 1: 7 miles west of Ca/adero, 2; south- 
western Sonoma County, 1. Yolo County: Rumsey, 1: Esparto, 1. 
Solano County: 3 miles west of Vacaville, 1; Gti/zly Island (3 in col- 
let tion Ralph Ellis), 5. Sacramento County: 1 \/, miles north o( Wal- 
nut Clove, 1. Mai in County: Bolinas Bay (collection Ralph Ellis), 3: 
3 miles west of Inverness, 1. Contra Costa (anility: 2 miles south west 
ol Walnut Creek, 1; west side of Mt. Diablo, 1. Alameda County: 
Berkeley Hills, 1; Bay Farm Island, 1. Santa Clara County: Palo 
Alto, 1; Menlo Park, 8; Alum Rock Patk (coll. Calif. Acad. Sci.), 1; 
Los Gatos (coll. Calif. Acad. Sci.), 1. San Joaquin County: Trigo, 2 
miles south ol Farmington, 9; Tracy Lake, 6 miles southwest of Galt, 
1 . Stanislaus County: near La Grange, 2 ; Turlock, 6. Merced County: 
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Snelling, 250 feet altitude, 1; Delhi, 1; Los Banos, 1; 10 miles east 
of Los Banos (collection Ralph Ellis), 3. Monterey County: Carmel 
Point (1 in coll. Calif. Acad. Sci.), 4; near Soledad, 4. San Benito 
County: Hernandez, 2. San Luis Obispo County: Mono, 1; San 
Simeon, 3. 

Lepus californicus richardsonii Bachman 
Plate 3, figure 4; Plate 4, figure 2 

Lepus rich a i dsonti Bachman (1839, p. 88), original description. 

Lepus californicus, Audubon and Bachman (1854, p. 53), part. 

Lepus tularensis Mf.rriam (1904b, p. 136). 

Lep us rich a r dso ni, Merriam (19046, p. 1 3 6) . 

Lepus campcshis nchardsoni , Elliot (1905, p. 363). 

Lepus californicus richardsorn , Nelson (1909, p. 133). 
f epus califonuc us uc hardsonii, Mir.i fr (iQ»2, p. 353)- 

Type.— No. A 586, Zoological Society collection. London (type 
no longer extant); probably from near Jolon, Monterey Countv, 
California; collected bv David Douglas, 183 1 . 

Geographic dish ihution .--The cential and southern parts of the 
San Joaquin Valle> and lower slopes of the adjacent mountains, oc- 
< lin ing also in the upper Salinas Valiev dig. 1 2). Zonal range, mainlv 
Lower and Upper Sonoran. Altitudinal range, from valley floor 
(slightly above sea level) to over 3000 feet. 

Diagnosis - Size, small; color, pale with pelage somewhat finer in 
texture than seen in L. c . californic us; skull, small but rather hea\ ilv 
construe ted with rostrum of medium length and relatively broad at 
base; auditory bulla* of medium size. 

Adult fall pelage.— The following description is based upon a 
specimen from Kern Lake Basin, Kern County, California. Inter- 
mediate between calif or mens and dcser ticola; subtermtn.il band of 
guard Dans on top ol head and anterior margins of Hanks slightlv 
paler than pinkish bufl: apical band of black on these hairs of me- 
dium length, shorter than seen on specimens of californicus from 
the northern Sac ramento \ alley; terminal band of guard hairs on 
sides and under part of tail pale pinkish-buff; area of black on tips 
of ears less extensive than seen in californicus , likewise, color of hairs 
on inner posterior parts of ears paler; tops and outer sides of fore 
legs near light ochraceous-buff with a slight amount of black tipping 
on most of hairs; sublet initial and, in many instances, terminal band 
of guard hails on chest between light ochraceous-butl and pinkish- 
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bull; guatd hairs on ventral parts of body varying from nearly white 
to light oc hraceous-buff. 

Skull (pi. 3, fig. 2; pi. 4, fig. 2). —Small, although rather heavily 
constructed; lostrum rather short alt hough relatively broad at base; 
zygomata not widely expanded; jugals broader than in cahfornicus; 
supraorbital processes somewhat smaller than in califotnicus with 
frontal area moie depressed; palatal bridge short; auditoiy bulke 
of medium si/e. 

This race chiefly differs, with lespect to cranial characters, from 
deserticola as follows: rostrum 1 datively longer and broader at base, 
jugals narrower, palatal bridge shorter and auditory bulke smaller. 

Remarks —Le pus c. ) i dun (Isanti represents a race whose range oc- 
cupies an area of transition between two extreme areas of develop- 
ment in California, namely, the northern Sacramento Valiev region 
(including adjacent mountain ranges) arrd the southeaster rr deserts. 
Consequently, in characters it is found to be Intermediate between 
the extremes of de\elopment within the species expressed irr the 
races Lepus c. ( ahfot mens and /.. ( . desert irola. Among the char- 
acters possessed by 1 ichardsonii which mav be* included under this 
category’ are: color, length of rostrum, and si/e of auditory bull;e. 
In certain other respects 7 ichardsonii approaches nearer the* race 
w r ith which it corrtac ts either to the nor th or to tire south. Thus in the 
possession of a relatively broad base ter the 1 ostium tichat dsnmi more 
nearly resembles California! s. On the other hand, in external meas- 
urements, basilar length arrd relative zygomatic breadth, the south- 
ern San Joaquin Valley race is indistinguishable from de.se t ticola. 

The cranial features possessed by nchm dsomi are maintained 
fairly uniformly throughout the central and southern parts of the 
San Joaquin Valley. In color, however, there is a continued change 
from a dar k type, approac liing californmi s, at the nor ther n limits of 
the range of the race to a pale pinkish tone, not unlike that seen in 
deserticola, at the southern margins of the San Joaquin Valley and 
in the Cuyama and upper Salinas valleys. Specimens from the two 
lattet areas are slightly" more pinkish in torreof color than those from 
the southern San Joaquin legion. 

Three adults in fresh fall pelage from Jolon, Monterey County, 
approximately the type locality of this race, are intermediate irr 
marry cranial characters between ? ichardsonii and (ahfot mens, in 
this respect not being unlike specimens from Solcdad, Monterey 
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County, which were referred to the latter race. In color they are, 
nevertheless, definitely nearer the more southern form. Skins fiom 
San Lucas, Monterey County, are even more pallid in coloration. 

Measurements .— The average and extreme measurements of 16 
adult males from Huron, Fresno County, are as follows: Total length, 
538.8 (508-560); tail vettebne, 90.2 (75-100); hind foot, 123.0 (1 14- 
127); ear from crown, 152.3 (146-160); basilar length, 70.6(68.2- 
75.8); zygomatic l)i eachh, 40.1 (38.7-11.3); postorbital constriction, 
12.0 (10.4-13.2); length of nasals, 36.9 (35.0-39.4); width of nasals, 
18. (i (17.3-19.8); length of molar seiies, 15.5 (14.7-16.5); diameter 
of external auditory meatus, 5. 4(4. 9-5. 8); breadth of brain-case, 26.8 
(26.0-27.9); length oi palatal bridge, 5.7 (4. 1-6.9). The average and 
exit cine measurements oi 11 adult females horn Huron, Fresno 
County, are as follows: Total length, 557.2 (533-585); tail vertebnc, 
89.9 (75-100); hind foot, 123.0 (119-126); ear from crown, 154.0 
(147-158); basilai length, 70.6 (68.5-73.5); zygomatic breadth, 40.3 
(38. 1-42.0); postorbital const! iction, 12.3 (10 7-1 4.3); length of na- 
sals, 38.0 (35.9-40.2): width of nasals, 18.2 (16.7-20.0); length of 
molar series, 15. \ ( 1 1 8-16.0): diarnetei of external auditory meatus. 
5.4 (5.0- 5.8); breadth of brain-case (10 averaged), 27.0 (25.9-28.6): 
length of palatal bridge, 5.6 (5. 1-6.4). 

Heights.— The average and extreme weights of 16 adult males 
fiom Huron, Fresno County, aie 2100 (1900-2500) grams. 

Specimens examined — A total of 95 fiom the following localities: 
Monteiey County: near San Lucas, 4; J0I011, 3; 1 \\ miles south of 
Chalk Peak, 3000 feet altitude, 1; 2 miles east of Biyson, 1. San Luis 
Obispo County: 2 miles south of San Miguel, 2; Carri/o Plains, 7 
miles southeast of Simmlei, 1. Fiesno County: Minkler, 2; 4 miles 
southwest oi Fiesno (collet tion Ralph Kllis), 1: Huion. jo. Tulaie 
County: Tipton, 260 feet altitude, 3: Failimait, 280 feet altitude, 9. 
Rein County: 8 miles northeast of Bakersfield, 3: Kern -River near 
Bodfish, 2joo feet altitude, 1; Kern Ri\er, at Isabella. 2500 feet al- 
titude, 2; Weldon, 2650 feet altitude, 1 ; Onyx, 2750 feet altitude, 1: 
Thompson \ alley, Walker Basin. 1; 5 miles west of 12 miles south 
of Bakersfield, 1; Buttonwillow (toll. Calif. Acad. Sci.), 16; Kern 
Lake Basin (collection Ralph Kllis), 2. 
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Lepus californicus bennettii Gray 
Plate 3, figure 3; Plate 4, figure 3 

Lepus bennettii Gray (1844, P- 35)* oiiginal description. 

Lepus californicus, Waterhouse (1848, p. 131), part. 

Lepus californicus bcnnetti , Nelson (1909, p. 136). 

Lepus californicus bennettii . Mili.fr (1912, p. 354). 

Type.— No. 233a, Register 1842, British Museum; from San Diego, 
San Diego County, California; collected by Captain Sir Edward 
Belcher. 

Geographic distribution— From southern Santa Barbara and 
northern Ventura counties south along the coast to the Mexican 
boundary; extends inland to the western base of the coast ranges 
(fig. 12). Zonal range, mainly Upper Sonoian. Altitudinal range, 
from sea level up to Gooo feet. 

Diagnosis .— Somewhat similar to L. c. californicus in color but 
pelage slightly finer in tcxtuie and body smaller; skull, moderately 
small with rostrum ot medium length and relatively narrow at base; 
auditory bulla* of medium si/e. 

Adult fall pelage .— The following description is based upon speci- 
mens from coastal San Diego County. Veiy similar in color to Lepus 
c, californicus from t lie northern Sacramento Valley but subterminal 
band of guard hairs on back, top of head and anterior parts of flanks 
slightly paler than light pinkish-cinnamon; black on tips of ears 
slightly more restricted; subteiminal band of guard hairs on tops 
of fore feet pinkish-buff with extensive terminal band of black pres- 
ent; tops of hind feet, likewise, much darker than in californicus , 
being huffy instead of whitish. 

Skull (pi. 3, fig. 3; pi. 4, fig. 3). —Small, although relatively heavy 
in proportions, as seen in L. c. californicus; rostrum of medium 
length, but proportionately narrow at base; zygomata widely ex- 
panded; jugals fairly slender; supraorbital processes small; palatal 
bridge relatively short; auditory bullae of medium size. 

This race may be distinguished, craniallv, from Lepus c. califor- 
nicus by its smaller size, narrower rostrum and larger auditory bullae. 
It differs from L. c. richai dsonii in that the rostrum is narrower, 
especially at the base, and the zygomata are more broadly expanded. 

Remarks.— The northern-most specimen of this race examined is 
from Mt. Pinos. Ventura County; only one adult being available 
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from this locality. Although this individual is in worn pelage it 
shows the dark coloration of the coastal form rather than the pallid 
tones of richardsonii. In skull measurements it, likewise, shows re- 
lationship to bcnnetlii in that it possesses a relatively slender ros- 
trum and widely expanded zygomata. 

From Vcntina County south, along the coast, to northern Lower 
California the color of bennettii is maintained uniformly without 
change. Material is lacking, for the most part, from critical localities 
back from the sea coast in the coastal ranges where there is prob- 
ably a trend toward mote pallid coloration. Specimens examined, 
in worn pelage, from San Felipe Valley and Vallecitos, San Diego 
County, are nearly as pale, dorsally, as seen in deserticola. However, 
along the lower margins of the sides and on the ventral parts, where 
fading is less apt to occur, they exhibit much of the bright coloi 
seen in typical bennettu. These specimens are more nearly allied 
to the coastal race in cranial characters, possessing long rostra and 
small auditoiv bulla 1 . 

Measuremenh.—'TUe aveiage and extieme measurements of 3 
adult males from Los Angeles and San Diego counties are as follows: 
Total length, 553.3 (530- 570); tail veitebra*, 80.0 (80-80); hind foot. 
12(1.0 (120—138); ear fiom crown (2 specimens), 142—153; basilar 
length Op. 2 (00. 5-72.0); zygomatic breadth, .40. 0 (39.3-4 1 .0); post- 
orbital constriction, 12.0 (11.4-12.9); length of nasals, 37.8 (37.0- 
38.8): width of nasals, 17 7 (15.9 19 0); length of molar series, 15.2 
(1I.5-15.8); diameter of external auditoiv meatus. 5.6 (5. 3-5. 9); 
bieaclth of btaincase (2 specimens), 25.0-25.7; length of palatal 
biirige. 5 9 15.0-0 3). The aveiage and extieme measurements of j 
adult females f 10111 Los Angeles and San Diego counties are as fol 
lows: Total length, 559.2 (5 45-580 V, tail vertebne. 78.5 (O5-93): hind 
foot, 1 17.7 (1 1,4-123); ear hom c rown (3 a\ eraged), 152.3 (1.49-158); 
basilai length, 7 1 .0 (08. 7- 73.4): zygoma tic breadth, 4 1 .9 (40.3-43 2): 
postoibital constriction, 12.8(1 1.5-1 4.5); length of nasals. 38.5(37 3- 
39.5); width of nasals, 18.0 (16.3-18 9); length of molar series. 15 7 
(14.9-16.7); dianietei of external auditory meatus. 5.7 (5. 1-6.2); 
breadth of brain-case, 27.1 (25. 9-27. 0); length of palatal bridge, 5.8 

Sped wens examined.— A total of 23 from the following localities: 
Ventura County: Ml. Pinos. 5500 and (>500 feet altitude, 2; Mon- 
talvo, 2. Los Angeles County Tujunga Wash, San Fernando. 1: 
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Arroyo Seco, Pasadena, 1. San Diego County: San Marcos (1 in col- 
lection Calif. Acad. Sci., 1 in collection Ralph Ellis), 7; Escondido 
(collection Ralph Ellis), 1; Yallecito, 1; San Felipe Valley, 3; Point 
Eoma, 1; San Diego, 2; Tijuana River, 2. 

Lepus calif ornicus deserticola M earns 
Plate 3, figure \ ; Plate \ , figme j 

Lepus califmuicus, Audubon and Bachman (1854, p. 53), pait. 

Lepus lexianus deso iicola M earns (1896, p. 564), oiiginal description. 
Lepus texeusis desert u ol us, Elliot (1901, p. 291). 

Lepus texeusis dese)ti< nla , Eli lor (1905, p. 356). 

Le pus californic us deserticola. Nelson (1909, p. 137). 

Type . —Adult female; No. 8308 G642, American Museum of Nat- 
ural History; from the western edge of the Coloiado Deseit at the 
east base ol the Coast Range, neai the Mexican bolder, Impel ial 
County, California; collected by Frank X. Ilolzner, May 7, 189 j. 

Geographic distribution .— The Mohave and Coloiado deseits oi 
southeastern California, north, east of the Sierra Nevada, as far as 
Wood fords, Alpine County (fig. 12). Zonal range, mainly Power 
Sonoran, although locally extending up even into Hudsonian. Alti- 
tudinal range, from below sea level, as in Death \ alley and around 
the Salton Sea, up to 12,500 feet. 

Diagnosis.— S'i 7 t\ small; color, very pallid and pelage of fine tex- 
ture; skull, small with rostrum relatively short and moderately nar- 
row at base; auditory bulke very large, both actually and ielatively. 

Adult fall pelage .— The following description is based upon a skin 
from 5 miles noith of Needles, San Bemaidino County, California. 
Subterminal band ol guard hairs on back, top of head and anterior 
margins of flanks pale pinkish-cinnamon; apical band of black on 
these guard haiis ielatively short, so that lesulting mass effect is a 
pale ashy gtay; anterioi outer pans oi ears more huffy than top of 
head, actually not differing noticeably fiom the color seen in rich- 
mdsonii from upper Salinas Valley or southern San Joaquin Valley; 
black color of tips of ears not enc roaching on inner parts of ears as 
seen in the lace cahfornicus; hairs on inner part of ears, except at 
tips and on gii//led areas near outer posterior maigins, whitish; 
haiis along margins near tips ol ears becoming pinkish-buff; ter- 
minal band of guard hairs on sides and under part of tail slightly 
paler than pale pinkish-cinnamon; anterior and lateral parts of fore 
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legs pale oclnaceous bull; lops of foie legs huffy; chest lieai est pale 
ochiaceous-buff, with terminal band of black absent on most hairs; 
guard hairs on lower margins of sides and on inner parts of hind legs 
pale ochraceous-bufi; ventral pelage usually white from base to tip. 

Skull (pi. 3, fig. 4; pi. 4, fig. 4).— Small and light in structure; ros- 
trum relatively shoit and narrow at base; zygomata not widely ex- 
panded; jugals relatively bioad; supraorbital processes small; palatal 
bridge proportionately long; auditoiy bulla* relatively large. 

Lepus (. drsn ticola may be distinguished, cranially, from L. c. 
hcnnettii In the possession of a lighter skull with a smaller rostrum 
and larger auditory bullae. 

Remai ks.—Lrpus c. deseith ola maintains its subspecific charac- 
ters with a gieat degree of uniformity throughout its range on the 
deserts of southeastern California. A single spec inren from the west- 
er n slope of the Walker Pass, Ket n County, while thought to be more 
nearh allied to tins race, in respect to most of its subspec ific charac- 
ters, possesses a slightly yellowish tone of coloration not unlike that 
of 1 .. r. ) icfuu <ho)in. Specimens fioni along tire western margins of 
the Moliaxe and Colorado deseits at tire east base of the coast ranges 
ate as pallid as is usual fm members of this race but show’ a slight 
tendenc y toward /.. c . bcuncthi as legards shape of rostrum and size 
of auditors hulke. 

Mrasu irmrnts —The aveiage and extreme measurements of 4 
adult males from Imo, San Bernardino and Imperial counties are 
as follows: dotal length. 561 5 (535—586); tail vertebrae, 9J.5 (83- 
too); hind loot, ii(S.o (1 10-124'); ear from notch (1 specimen), 129; 
ear from crown (3 specimens), 167.7 (159-175); basilar length, (3 
averaged*, 72 3 (7 1.8-72.8); zygomatic bieadth, ju.i (40.0- ji 7); 
postoibrtal constriction, t2.2 (10.9-13.3); length of nasals, 37.5 
(36. 9-38. 2 ): width of nasals, 17.7 ("17.0 *18.5); length of molar series, 
15.8 (15.5-16.3); diameter of external auditory meatus <'3 a\eraged), 
5.7 (5. 1-5.9); breadth of brain-case (3 averaged), 27 5 (27.2-27.8); 
length of palatal bridge, 5.9 15.3—6.6). The a\eiage and extreme 
measurements of 1 i adult females from Inyo. San Bernardino and 
Imperial counties are as follows: dotal length 18 a\eraged), 562.9 
(5 10-585): tail \cile!>ra\ 86.7 (70-96): hind foot, 121.3 (112-129); 
ear from note h ( 1 specimen), 131: ear from crow n (9 averaged), 1 63.0 
(150-175); basilar length, 71.7 (68.3-75.5); /vgomatie bieadth, 4 1.2 
(39.1-12.3); postorbital constriction, 12.4 (11.0-13.8); length of 
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nasals, 36.2 (33.2-38.1); width of nasals, 17.6 (16.0-19.4); length of 
molar series, 15.9(14.8-17.0); diameter of external auditory meatus, 
5.8 (5.0-6. 6); breadth of brain-case, 26.9 (25.5-28.9); length of pala- 
tal bridge, 6.3 (5. 6-6. 9). 

Weights.—' The aveiage and extreme weights of 4 adult females 
from Jyno, San Bernardino and Imperial counties arc 2 165.5 (2047- 
2400) grams. 

Specimens examined. —A total ol 50 from the following locali- 
ties: Alpine County: near Wood fords, 5600 feet altitude, 2. Mono 
County: Mono Mills, Mono Lake, 1; head of Silver Canyon, 10,000 
feet altitude, White Mountains, 1; one-half mile south of McAfee 
Meadow, 12,500 feet altitude, 1. Inyo County: Fanington Ranch. 
Laws, 1; 5 miles southwest of Lone Pine (collection Ralph Kllis), 5; 
Keeler, 3604 feet altitude, 1; Wild Rose Canyon, 4000 feet altitude, 
Panamint Mountains, 1; Kelly s Well. Amargosa Rivei , 1: Triangle 
Springs, —13 leet altitude, 1. Kern County: west slope of Walker 
Pass, 4600 feet altitude, 1; Kelso Valley, 1. San Bernaidino County: 
Fairmont, Antelope Valley. 1; Yictoiville. 2: Doble, San Beinatdino 
Mountains. 2; Cactus Flat, San Bernardino Mountains, 1; Sugai 
Loaf, San Bernardino Mountains, 2; Colorado Rivei, 5 miles north 
of Needles, 480 leet altitude (tollection Ralph Kllis), 1; (Colo- 
rado River, 5 miles below Needles, 1; 20 miles south ol Needles 
(collection Ralph Kllis), 1; Blythe junction, 1. Rivei side Counts: 
Whitewater. 1: Kenworthy, 2: Caba/011. 3: Me* (a, 4; Palm Spiings, 
1; Cottonwood Spiing (coll. Calif . Acad. Sci.). 1. Impeiial Counts: 6 
miles west of Imperial, 1; Impeiial, 1; Coyote Wells, 2: Co Ini ado 
River, 20 miles above Picacho, 1 ; Coloi ado Rivei neat Pilot Knob, 1 

Lepus calif ornicus wallawalla Merrinm 
l.epus (allot is texiamis^ KX'h (1885. p. 601), pan. 

\ Lepus] trxianusLL Ron- ssari (1897. p. 661), pni t . 

Lepus texensis , Fa 1 jot (1901. p. 290), pai t. 

Lepus lexianus wallawalla Mjrriam (1904/;, p. 137), 01 igmal desoiption 
Lepus trxemis wallawalla , Ki 1 ior ( 1905, p. 356). 

Lepus texianus wallawalla , Iao\ and Osgood ( 1909, p. 31). 

Lepus ralifoi rue us wallawalla , N 1 1 son ( 1 909, p. 1 32). 

l\pe.-~ Adult female, skin and skull; No. 23923 31328, United 
States National Museum, Biological Survey collection; from 
loin bet. Plains of the Columbia, Walla Walla (anility, Washington; 
collected 1 >\ C. P St tea tot, September 18. 1890; original No. 271. 
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Geographic distribution — In general, the northeastern or Great 
Basin portion of California hoin cential Siskiyou County east to the 
Nevada line and horn the Oregon line south to eastern Plumas 
County (fig. 12). Zonal range, mainly Upper Sonoran, enteringTran- 
sition locally. Altitudinal range, from about 3000 to 6000 feet. 

Diagnosis,— Si/e. small: color almost as in Lcpus c. dcsei ticola and 
pelage of similai quality, hut longei and more silky; skull very simi- 
lai to that of dcsei t u ola , but with auditory bulke slightly smallei 

Adult fall pelage,— Compai ison of 7 adults of this rate in fiesh 
pelage from eastern Lassen County with a comparable series 1 e pre- 
sent mg the ia<e dcsei 1 u ola from t lie* Mohave Desert, has failed to 
show any constant tolor diffeientes between these two subspecies in 
California. The 11101 e northern late, u'allau'alla, possesses a pelage 
whit h is notit eablv longei anti more silky in appearance than seen in 
desn tu ola. This ispiobabh of more ontogenetic' than phylogenetic 
significance. Theie ate, likewise, two a\erage tentlencies shown by 
zeallairalla wherein it tends to tliflei from dcsei tu ola. First, a tend- 
ency toward a moie nearly white subterminal band on the guard 
hails ol the top of the head and the back. Second, the guard hairs on 
the antei ior and outei pai ts of the uppei fore legs are between pink- 
ish buff anti light ot luaceous-bufi, whereas in dcsei In ola thev are 
usuallv pale ochraceous-bufl. 

Shull.- Small and light, w ith losti urn rclativelv shoit and slendei 
basally; /ygomata not bioatllv expanded; jugals 1 elativelv heavy: 
suptaoibital proc esses small; palatal biidge pioportionately long; 
auditoi y bulke huge. 

Spec i mens of Lcpus ( . xeulhnealla tnav be distinguished 1 10111 those 
of L. (. desn I u ola bv their somewhat smaller auditory bulke. From 
the tat e i ahfoi nuns, u'ulla\calla may teadily be distinguished bv its 
smaller si/e. much smallei rostuun, less widev expanded /vgomata, 
smaller suptaoibital processes, relatively longer palatal biidge and 
larger auditory bulke. 

Remarks.— Lcpus c. wallaicalla. as a race, is but slightlv difieren- 
tiated from L. < . desertuola.'Thc most evident external feature char- 
acter i/ing the mote noithern subspecies is its longer, more silkv 
pelage. This ma\ 01 may not be of svstematic importaiu e.The color 
diflei ences between the two rac es aie slight at the most, being aver- 
age* in character. The principal cranial feature separating xeallaxcalla 
from desert icola is the possession bv members of the foimcr race of 
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slightly smaller auditory bullae. This again is only an average charac- 
ter with overlapping occurring throughout most of the ranges of 
both races. 

No noticeable differences were observed between representatives 
of this race from Modoc and eastern Lassen counties, California, and 
a series of 4 near topotypes lrom Wallula, Walla Walla County, 
Washington. 

Eight individuals examined from vaiious localities in eastern and 
cential Siskiyou County, as far west as the Shasta Valley, exhibit 
many characters intermediate between wallawalla and californicus . 
In color, specimens from this area may be described briefly as follows: 
subterminal band of guard baits on top of head and back slightly 
darker than seen in waUawalla from eastern Lassen County; sides 
and under part of tail intei mediate between wallawalla and call fot - 
niciL s; lower margins oi sides somewhat datker than seen in walla- 
walla; tops of hind iect covered with relatively short white hairs as 
in cali for mens. The general quality of the pelage over the entile 
body mote nearly lesemblcs that of the Sacramento Valley race than 
that of wallaivalla, being relatively short and harsh. These specimens 
also show many inteimediate cianial diameters. The average basilar 
length of 5 adults is 72.8 mm. The lost mm is t datively long and 
broad at the base, although actually not as laige as seen in cahfonu- 
cus , whereas, the auditory bu Ike ate almost identical in size with 
those of the Sacramento Valley subspecies. 

It appears possible, although so far as known, there is as yet no 
direct evidence to verify this opinion, that these two races may also 
intergrade with one another along the gap through which the Pitt 
River flows. 

Measurements.— 'The a\erage and extiemc measurements ol 8 
adult males from Lassen and Modoc counties arc as follows: Total 
length, 551.3 (526-585); tail vertebra*, 87.3 (66-105); hind loot, 
128.4 (120-141); ear tiom crown (6 averaged), 149.6 (138-160); 
basilar length (7 averaged), 69.5 (66.4-71.9); zygomatic breadth, 
40.5 (39.2-42.4); postotbital constriction, 11.8(10.5-13.1); length of 
nasals, 35.8 (33.8-38.0); width of nasals, 17.2 (16.3-18.5); length of 
molar series (7 averaged), 15.7 (15.0-16.4); diameter of external au- 
ditory meatus, 5.5 (5.3-6. 1); breadth of brain-case (7 averaged), 26.2 
(25.1-27.1); length of palatal bridge, 6.2 (5. 5-7. 2). The average and 
extreme measurements of 7 adult females from Modoc and Lassen 
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counties are as follows: Total length, 538.7 (52 1-570); tail vertebrae, 
83.8 (74-94); hind foot, 125.3 (1 1 II 7~i35)i basilar length, 68.8 (68.2- 
70.2); zygomatic breadth, 40.4 (39.0-41.2); postorbital constriction, 

12.1 (1 1.4-12.6); length of nasals, 36.2 (35.0-37.3); width of nasals, 

17.1 (16.4-18.4); length of molar series, 14.9 (14.4-15.3); diameter of 
external auditory meatus, 5.8 (5. 1-6.5); breadth of brain-case, 25.9 
(24.6-26.8); length of palatal bridge, 6.2 (5.8-6. 4). 

IT The average and extreme weights of 4 adult males from 

Lassen County are as iollows: 1901.2 (1077-2327) grains. The aver- 
age and extreme weights of 5 adult females from Lassen County 
arc as follows: 1968.0 (1090-2973) grams. 

Specimens examined .— A total of 34 from the follow ing localities: 
Siskhou County: I lorn brook (coll. Calif. Acad. Sci.), 1; 13 miles 
south of Yicka. 1; 7 miles noitli of Gazelle, 3; Tec nor (coll. Calif. 
Acad. Sc i.), 2; 1 mile southeast of Weed, 3600 feet altitude, 2. Modoc 
Comm: Dry Creek, Warner Mountains, 5: Alturas, 4600 feet alti- 
tude /6 in coll. Calii. Acad. Sci.), 7; 10 miles southwest of Alturas, 
5000 and 5500 feet altitude, 2; Fagleville (coll. Calif. Acad. Sci.), 3. 
Lassen Countv: 4 miles southwest of McDonald Peak, 5300 feet al- 
titude, 1; 7 miles north ot Observation Peak, 5300 feet altitude, 1: 
7 miles east of Ravendale. 5000 feet altitude, 6. 

1 IFF HISTORY 

II \iur.\r 

At fust glance it might seem viituallv impossible to define the 
habitat of so wide a ranging foim as the black-tailed jack rabbit. In 
California, alone, members of this speeies may be found from below 
sea level, as in Death Valley, up to at least 12,500 feet altitude in the 
White Mountains, about 75 miles to the northwest: and from the 
humid, northwestern coastal plain of Humboldt County to the dry 
interior valleys and Mohave and Colorado deserts of southeastern 
California. Neither altitude, relative humidity nor rainfall appear 
to be critical distributional factors for this species as a whole, al- 
though they may seive to some extent for racial restriction. Tem- 
perature, at least in California, is nearly a negligible factor. Witness 
the extreme seasonal changes found in the northeastern part of the 
state, and the differences between the northwestern coast and the 
southeastern deserts in summer— all areas w T ell inhabited by black- 
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tailed jack labbits of one race or another. The type of soil, whether 
sandy, rocky or of other nature, does not setiously enter into the 
question, although extremely rocky country is probably an unfavoi- 
able condition. How then, may we characterize the ecologic niche 
occupied by populations of this species? 

Certain environmental features do appear to present themselves 
constantly thioughout the California lange of this form. We may 
say in genet al that only open or semiopen country is occupied. The 



j.'ijr. j ^ _A pasture land close to the San Joaquin Ri\er f Stanislaus Count\ , Califoi nia, 
which w as hequented In numheis ot jack labbits dm mg totaling limns IMioioui aph 
taken September 3, 1931. 


extreme open type is chosen only wheie there is enough vegetation, 
even though exceedingly meager, to piovide suitable shellei during 
the daily resting period. Dense ai eas of chapai 1 al 01 l< >1 ested regions, 
on the other hand, aie entirely unsuitable ioi habitation, jack rab 
bits, since they depend lot piotection upon their abilitv to tun, ic- 
quire open or semiopen land wheie speed can be attained quickly 
and enemies can be detected at a consideiable distance. 

Get tain characteristic features weie observed with regaul to the 
aieas most prefened by jack labbits in San Joaquin and Stanislaus 
counties The greatest number of individuals was noted near loose 
stands of brush which bordered both the banks of the San Joaquin 
River and the nearby gullies and sloughs. Adjacent grain and stub- 
ble fields as well as pasture lands here provided suitable foraging 
areas (fig. 13). The low growth of vegetation picsent in these places, 
however, failed to supply adequate shelter lor jack rabbits during 
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most of the midday hours of inac tivity. This period of the day was 
spent largely in clumps of sandbar willow ( Salix sessili folia) where 
protection was afforded ftom the sun and from diurnal birds of prey. 
The dense wild rose and blackberry thickets lining the banks of the 
river were not used lor this purpose to the same extent as was the 
willow, which giew farther away. 

Along the east side of the Sac ramento River in Butte County, in 
September, 19^3, the writer found jack rabbits principally in the 



1 m 1 1 - Dcscit hahil.it of tin* black tailed jack rabbit, fnc miles non Invest of Moha\t\ 
Rein Counts. California l*hoto*»iaph taken October 3, 1931. 


semiopen valle\ oak aieas. Here they were found dining the mid- 
dav in forms, usually located wheic the grass was cjuite tall and un- 
gia/ed bv domestic stock. Such situations usually occurred where 
fallen branches 01 shrubs deterred cattle and horses from ci opping 
the glass close by. During foi aging horns the rabbits were seen in 
clearings and in stubble and alfalfa fields. Where the oaks grew* in 
dense groves, as happens locally in this region, no jack rabbits wei e 
found. 

In eastern Lassen County, California, and in Ne\ada, the writer 
has seen this species mostly where desert bushes afforded a certain 
amount of shelter. In other words aieas that weie veiy barren or 
w r here the vegetation was of an extremely low r -growing type were un- 
inhabited. Jack rabbits were usually associated with shrubs which 
attained a height of two feet or more, such as rabbit brush ( Chryso - 
t ham mis sp.). sagebrush {A > tcmisia tudentata ), saltbrush ( A triplex 
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sp.) and Tetradymia sp. In southern Nevada and in southeastern 
California they have often been observed where the creosote bushes 
(Larrca tridentata) were dominant in the flora. 

While driving between Redding, Tehama County, California, and 
Medford, Oregon, during the night and early morning of April 8, 
1933, count was kept of the number of jack rabbits seen per mile 
by aid of the headlights of the machine and the light of a full moon. 
I11 the blue oak country, which is semiopen and continuous for 
some miles north of Redding by road, an average of two jack rabbits 
per mile was noted. Farther north, for the next five miles, where 
the vegetation becomes somewhat more brushy in character, rabbits 
were seen at the rate of about one per mile. Still farther north the 
vegetation is chiefly of an arboiescent type, with a ground cover 
mostly of Arctostapliylos viscida . The count for the next ten miles 
showed but one jack rabbit, and from there north none was seen 
until the more or less open Shasta Valley was reached. 

Grinnell, Dixon and Linsdalc (1930, p. 546) record jack rabbits 
well up in the yellow pine regions of eastern Tehama County in 
summer.This is, however, as explained by the authors, only an “over- 
flow movement participated in by but a relatively small part of the 
total population of the lower country . . !’ 

General Habits and Behavior 

Forms and trails— Jack rabbits regularly make use of foirns. at 
least dining the da> time between the morning and evening feeding 
periods. These forms, as they are generally called, are merely shallow 
excavations on the ground, situated as a rule partly beneath the pro- 
tective shelter of shrubbery or an equivalent typeof cover. Normally, 
they are located under the northern or northeastern portions of 
bushes so that the animals resting in them arc out ol diicct sunlight 
during most of the daylight hours. The si/e of a form roughly cor- 
responds to the length and breadth of its occupant’s body. Usually 
the posterior portion of such a structure, that is the end closest to 
the base of a bush beneath whit h it is located, is excavated to a depth 
of several inches to accommodate the hind quarters of the reclining 
rabbit, whereas the earth is piled up anteriorly, somewhat above 
the general level of the ground, for the front of the body to rest upon. 
Theie is never any lining present. 

In the Sacramento and San Joaquin valleys, the writer has fre- 
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quently found forms of black-tailed jack rabbits situated in tall grass 
close to stands of valley oaks, and beneath clumps of loose brush 
growing along the margins of creeks and rivers. Along the lupine- 
covered sand dunes near San Simeon, San Luis Obispo County, jack 
rabbit forms were commonly noted (Dixon, MS). One of these meas- 
ured 14 by 1 6 inches, the deepest part being two inches below the 
surface of the sand. 

On the Madeline Plains, in eastern Lassen County, the writer 
found jack rabbit forms situated most often partly beneath sage- 
brush or rabbit brush. Sometimes where the ground was baked hard 
and most of the shrubs possessed low foliage, almost contacting the 
ground, many small twigs which had been broken off fiom these 
overhanging plants were found in the forms (fig. 15). The measure- 
ments of one such form was q by 1 5 inches. 

The length, bieadth and gieatest depth in inches of four forms 
measured by the writer near Millett P. O., Nye County, Nevada, are 
as follows: 10*6x11^, 19x11x4, 1 j x 9 x o, 16 < 8 x 2. All of these 
were located beneath the northern sides of desert shrubs. 

As indic ated by Vorhies and Taylor (193;), p. 485) members of this 
species make definite trails. In many localities when the soil is haul 
and unimpressionable these paths arc very inconspicuous. It appeal s 
probable that under such circumstances jack rabbits rely consider- 
ably upon their sense of smell in order to follow these definite routes. 
Grinnell, Dixon and Linsdalc (1930, p. 5 4 7) mention the following 
observation 1 dative to this phase of jack rabbit behavior: “On the 
morning of April 5, one came over a ridge and, hopping leisurely, 
left again after making a ciicuitous route. Within less than a minute, 
one, appaiently another individual, came into sight and took almost 
the same route. This rabbit appeared to sniff at the ground as if fol- 
lowing a scent!’ The waiter has on several occasions w itnessed a simi- 
lar type of behavior. 

In legions where the soil is soft or sandy and jack rabbits are abun 
datit their trails are often quite conspicuous. I11 September, 1933, 
well-marked ti ails made by members of this species w ere obsei ved in 
the sandy alluvium along the east side of the Sacramento River, in 
Butte County. During October, 1931, on the Madeline Plains in east- 
ern Lassen County, tracks in fresh snow r clearly indicated that many 
jack rabbits often follow the same trail. Observations made in a num- 
ber of localities in southern Nevada have likewise shown that jack 
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rabbits, at least when inhabiting tiacts of sandy desert, regularly 
follow definite trails. 

Frequently labbits which aic sealed away fiom a locality while 





1 il* i - \ l\jmal ja< k labbil torn) on the Madeline Plains 
eastern Lassen County, California. Photo<*» aj>h taken Octo 
bet 22. 


feeding will be seen, altei a period ol patient waiting on the pan of 
the observer, to leturn slowly with theii noses close to the giound 
as though bark trailing. In one instance, in Stanislaus County, a 
hare was seen to tome loping tlnough some willows. When first 
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noted it was traveling slowly, taking from fifteen to twenty hops at 
a time then pausing. Gradually the number of hops taken between 
pauses was decreased and the animal was seen to sniff the ground 
more often. Finally, it stopped along the margin of another clump 
of willows and reclined on its side. r Ib the observer it was apparent 
that this individual had followed a definite trail, seemingly by scent, 
leading to this chosen spot. 

Cimractnistic poses and movements .—When a jack rabbit is in a 
foim dining the daytime period of resting it normally has its body 
hum lied up and its eais lowered m er its back. Sometimes, especially 
towaid the ( lose of the morning period of feeding, rabbits will stay 
our in the open or hop to the margins of nearby clumps of brush 
and lee line partly on their sides in the sunshine. This behavior was 
repeatedh observed in a number of localities. To cite one instance, 
in noithcm Stanislaus County, on September 3, 1931, at 7 : 10 A.M.. 
the wi iter, alter emerging fiom some brushland bordering the west- 
ern side of the San Joaquin River, came into an open field where 
two jat k rabbits were feeding. Idle animals apparently detec ted the 
presence of theobsenei because both ran a distance of about twenty 
\aids horn where thev had first been noted and remained motion- 
less lot the next twenty minutes. Finally, one of the rabbits slowlv 
hopped a short distance awav to a shallow' depression in the field, 
nibbled some grass and then ice lined on its side and loweied its ears 
The other one at the same time began to feed and then, alter a few 
moments time had elapsed, hunched itself up into a resting posture 
also lowering its eats. Until individuals were well out in the open 
and laced toward the south. 

When undisturbed and moving about slowly the tail is usually 
ele\ated oxer the back in the same manner as that of a cottontail. 
The ears frequently aie partlv loweied. Upon being frightened, 
howexcr, the ears arc' immediately raised to a \crtical position and 
the body is poised in readiness for flight. If the source of danger is 
detected and seemingly too c lose for comfort the disturbed indi\ id- 
ual will run off, w ith tail lowered and eats erect, usually to a distance 
of from thirty to one hundred yards where it will stop. Providing 
that danger is not imminent it will often remain motionless, some- 
times for as long as twenty minutes, poised, however, in readiness for 
rapid departure. I11 the c\ent that danger is impending this pause 
alter the liist short run is \erv brief or may he eliminated entirely. 
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As a geneial rule, just before a jack rabbit does pause, after running 
directly away from the source of disturbance, it veers off its course 
so that when it stops it is faced at a right angle to, rathei than di- 
rectly away from, the point of danger. 

When running, jack rabbits, particularly those occurring in rela- 
tively open country, frequently bound high in the air. As has been 
suggested by Dice (192G, p. 13) this may be a means of more readily 
detecting the source of disturbance. Grinnell and Storer (1924, p. 
222), referring to the manner in which jack rabbits elude theii ene- 
mies, make the following statement: “. . . when thoroughly fright- 
ened, as when closely pursued by a hound, a coyote or an eagle, the 
animal stretches out to the utmost extent, the ears are laid down on 
the back, only the toes touch the ground, and the body is carried 
low. In this position the rabbit covers two to three yaids at each 
bomidl’ 

Occasionally jack rabbits will resort to “freezing” or remaining 
pcifectly motionless to avoid detection, especially when they are in 
forms during the middle of the day. In certain instances, however, 
this type of behavior is exhibited by rabbits in the open. For exam- 
ple, at dusk on October 23, 1931 , on the south end of the Madeline 
Plains, in Lassen County, the writer came across a jack labbit which 
was feeding at the edge of a clearing. Upon detecting the pi esence of 
the observer it ran a short distance, carrying a piece of sagebrush in 
its mouth. Then, as though it considered itself unnoticed, it stopped 
and crouched in the open. The ears were slowly loweied over the 
back and the front feet were drawn under the body. To all appear- 
ance in the fast waning light, it looked more like a lock than a rab- 
bit. This was especially true after the observer had purposely taken 
his eyes off the animal for a few seconds while walking bv within 
one hundred feet of it. 

Swimming is generally resorted to by jac k rabbits only when they 
are cornered or closely puisued. although Vorhics and "Iaylor (1933, 
p. 490) make record of one individual which “was observed to cross 
voluntarily a shallow stream, where two leaps in the water were 
necessary” Near Mendota, Fresno County, an immature jack rabbit 
was driven down a neck of land that was encircled on three sides by 
sloughs. When it came to the end of the dry land it hesitated and 
smelled the water, then plunged boldly in and swam rapidly fifty 
feet across the slough, which was between three and four feet deep. 
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Only the front feet were used in swimming. The rabbi t seemed none 
the w r orse for its bath, shook itself on landing and then loped off 
as though nothing unusual had happened (Dixon, MS). E. L. Sum- 
ner, Jr. (1931, p. 279) states that on March 22, 1931, on the Los 
Banos Game Refuge, Merced County, a jack rabbit w r as seen to take 
to water to evade the observer who was two hundred yards distant. 
This animal swam with all but the head and shoulders beneath the 
water, the ears being lowered over the back. 

Jack rabbits cleanse themselves by licking portions of their bodies, 
and also by licking their paws and rubbing them over parts not ac- 
cessible to their tongues, such as the top of the head and the ears. 
These actions are performed by jack rabbits in much the same man- 
ner as by a house cat. Dust baths are probably also made use of, as 
indicated by Vorhics and Taylor (1933, p. 488). In the San Joaquin 
Valley mosquitoes were frequently seen to bother these animals to a 
considerable extent in the evening. At such times affected individ- 
uals were often seen to stop feeding and shake their heads violently 
from side to side, apparently in an effort to dislodge these pests from 
their long ears. Sometimes the hind feet were used to scratch the ears 

Reaction to each other and to otlter species .— Jack rabbits veiv 
often feed in groups lather than singly. In certain instances this may 
be due to the greatei attraction, as regaicls food, that these chosen 
feeding grounds possess. At other times no differences in quality or 
quantity of food plants at e discernable between areas where concen- 
trated feeding occurs and surrounding regions, hence the only log- 
ical explanation of such action seems to be based on the assumption 
that jack rabbits tend at such times to be gregarious. Possibly this 
gtegarious tendency is not altogethei limited to the feeding period 
(cf Vorhics and Taylor, 1933, p. 432). 

When feeding in groups it seems probable that dangei can be 
more readily detec ted than when individuals arc feeding singly, due 
to the fact that a greatei number of animals aie on the alert watching 
for possible enemies. It jack rabbits aie disturbed undei such cir- 
cumstances they do not all flee in the same direction but scatter as 
much as possible. Sometimes warnings of dangei given by other ani- 
mals appear to be heeded. The following observation regarding this 
feature of jack rabbit behavior is made by Giinnell, Dixon and 
Linsclale (1930, p. 548): “The seeming reliance with which these 
rabbits depend upon hearing ratliei than sight was demonstrated by 



88 


CALIFORNIA ACADEMY OF SCIENCES fOc. Papi rs 


one observer near Cone’s. A ground squirrel that was farther away 
from the observer than the rabbit gave an alarm note. The rabbit 
kept shifting and turning its ears, evidently, ‘listening’ in the direc- 
tion of the squirrel, but appeared never to suspect the presence of a 
person although the observer stood in plain view!’ 

On many occasions the writer has observed jack rabbits feeding 
within a few feet of both brush rabbits and cottontails. No animosity 
was ever apparent between these species at such times, although 
when individuals of the larger and smaller species came too close 
together the latter would hop away voluntarily. 

Jack rabbits are reputed to indulge in considerable fighting, espe- 
cially during the breeding season. Only twice during this study, how- 
ever, were rabbits of this species observed behaving in a manner that 
might be interpieted as such. In southern San Joaquin Countv, on 
September 13, 1930, at 4:30 p.m., two individuals weie seen sitting 
on their haunches facing each other in the shadow of a clump of 
willows. The distance between them was estimated to be about three 
feet. Every few minutes thev were seen to leap into the air simul- 
taneously and e\c hange positions. Sometimes one would jump com- 
pletely over the other, at othei times they would pass by eat h other 
at about the same level in mid-air. Upon landing each individual 
would turn about rapidly so as to again be facing his opponent 
During the half hour that the writer watched these animals neithet 
was seen to strike the other. It was uncertain as to whether they weie 
actually fighting or indulging in a playful contest. At the same local- 
ity on October 19, 1930, at 6:00 a.m., a similar type of behavior was 
again observed on the part of two jack rabbits. 

I11 another instance a single jack rabbit was seen to beha\e in a 
rather unusual manner which appeared belligerent in nature. In 
northern Stanislaus County, on September 3, 1931, while sitting 
motionless on a levee close to brush land bordering the western side 
of the San Joaquin River, a jack rabbit was seen to come running 
out of an extensive patch of loose lmish at full speed. Its foot beats 
011 the ground were quite audible when it was fifty yards away. It 
stopped when opposite the observer, whose presence was not sus- 
pected, and there remained motionless for a few seconds. Sudde nly 
it turned about and raced back in the direction from whence it had 
come, traveling at top speed and at times loweiing its ears over its 
back It disappeared into the brush about one hundred yards away 
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and all was quiet lor the next half minute. Again it came running 
back in the same manner to the point where it had stopped beloie. 
This time, instead of remaining motionless hcie, it pawed the 
ground with its light lront loot before racing back to the brush. It 
returned a thiid time and repeated this pei iorinance. When it failed 
to make its appeal ancc again, after a lew minutes had elapsed, the 
writer went over to wheie it had disappeared in the brush and 
amused a resting individual which was thought to be the same one 
which had previously been seen making tire dashes. 

Food Habits 

Feeding jdiu es .— Obsei vations made on members of this species 
o\ei a considerable pei iod of time and in a number of different geo- 
giaphual localities have impressed upon the w titer several facts 
c oncoming the site's selec led loi feeding by black-tailed jack rabbits. 
The piesence of food is ofcom.se the most critical lactoi governing 
the suitability of feeding sites. Othei features, however, besides the 
leady availability of suitable \egetation au* essential. It very often 
happens that coi tain sites aie c hosen foi this purpose that to all out- 
ward appeal ances are less favorable than othei readily accessible 
situations c lose bv. jac k labbtts seem to pielei feeding places which 
are not piominent; in other woids situations that do not lender 
them conspic nous fiom a great distance. Thus grass\ hillsides or hill- 
tops ore\en moderate lises are imariabK shunned. Situations are 
usually selet ted foi feeding jmrposc's w hich pet mi t the visual detec- 
tion of danger horn a model ate distance. A few T individuals do feed 
at times in small c leai ings in the brush, but by fat the greater num- 
bei foiage out in the open, paiticularlv in shallow depressions or 
hollow's. Dming those seasons of the year, in certain 1 eg ions, when 
brush foi ms an impoitant item of food, feeding usually takes plac e 
along the mat gins ol brushy tiacts adjacent to open land. 

Food 

limes of feeding ~~ Feeding usually takes place dining the eailv 
morning and evening limits, and during a petition ol the night. ib- 
w aid the latter pait ol September . 1933. in Butte Countv, the writer 
observed the greatest number of jack rabbits feeding in the moi ning 
aiound dawm.To cite one instance, on September 2^, fourteen jack 
rabbits wete seen between 4:45 and 5:00 a.m. along the edge of a 
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stubble field over a distance of approximately one-half a mile in 
length. By 6:30 a.m., not a single individual was to be seen. On the 
evening of September 24, at the same locality, the first hare was seen 
to come into the stubble field from an adjacent oak-forested area at 
6:10 p.m. By 6:20 p.m. six individuals were in sight. Jack rabbits, 
however, had been seen feeding in small nearby clearings as early 
as 5:30 p.m. 

During September, 1931, in Stanislaus County, jack rabbits weie 
observed in numbers feeding out in the open in the early morn- 
ing, from dawn until shortly after 7:00 a.m. In the evening many 
individuals could be seen by 6:00 p.m. During the latter part ol 
October, 1931, in eastern Lassen County, many rabbits of this spe- 
cies could be seen feeding along the margins of the sagebrush bv 
4:30 P.M. 

A considerable portion of the night appears to be devoted to feed- 
ing. Jack rabbits have frequently been noted out foraging up to 
three hours after dark. It is probable that the feeding period is of 
greater length during the period of full moon than on daik nights. 
While chiving north tlnough the upper end of the Sacramento \ al- 
ley, on the night ol April 7 and early morning ol April 8, 1933, jack 
rabbits wcie seen commonly from sunset until 1:45 a.m. This was 
during the full of the moon. 

Manner of feeding .—A feeding jack rabbit vciy much resembles a 
cottontail or brush rabbit in its behavior. When eating grass in the 
open the body is fust hunched up. Gradually it is stretched out as 
the animal attempts to reach farther away. Ultimately, the hind 
legs are again brought up beneath the body with a hop and the orig- 
inal position is assumed. Consequently, rabbits, when undisturbed 
while feeding, move about very slowly. The animals are constantly 
alei t lor signs of danger during this period and frequently shift their 
large, elect ears around in an attempt to detect unusual sounds. The 
head is 1 aised every twenty or thirty seconds to inspect the surround- 
ings. During this pause chewing continues. The tail of a feeding 
animal is almost always elevated so that it is pressed back against 
the rump. 

When feeding on brush, jack rabbits often sit on their hind quar- 
ters and 1 each for nearby twigs or leaves. Very often they will stand 
on their hind toes with the fore part of the body elevated in order 
to obtain food from the higher parts of the bushes. To cite an in- 
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stance, on October 23, 1931, near the south end of the Madeline 
Plains, Lassen County, a hare was seen to run to a point about 
seventy-five feet distant from the obseiver. Here, partially out of 
sight, it remained motionless for five minutes. At that time a second 
jack rabbit was seen, reclining on its side, about forty feet away. 
This individual arose and a third hare came loping through the sage- 
brush. Gradually all three began feeding on sage, slow T ly drawing 
c loser together. Two of the individuals came very close to each other 
and 1 ubbed noses. They hopped about slowly and sometimes leaned 
forward on the toes of their hind feet with the body elevated to a 
nearly ^ ertical position, thus enabling them to reach the higher sage 
brant lies. The stems of these shrubs were cut off in lengths some- 
times measuring as much as eight inches. Eating began from the 
cut off end. The leaves were let fall to the ground and no effort was 
made to retrieve them. When finally disturbed each made off in a 
different direct ion with a long stem of sage in its mouth. 

The distant e traxeled daily by individual jack rabbits, in order 
to obtain suitable and sufficient food, varies considerably with the 
cm ironment in which they live. In the Sacramento and San Joaquin 
\allevs, which include the greatei portions of the ranges of the laces 
i nhfo) nn u s and richardsonii , the distance between testing places 
and feeding sites ficqucntlv amounts to as much as one-half a mile 
01 11101c. This is especially true over the ilooi of these \alleys when* 
jack rabbits are hugely dependent upon trees and brush border- 
ing watcicoui ses ioi protection dining the heat of the day. In San 
Joaquin and Stanislaus counties the writer frequently observed large 
numbeis of labbits in the morning and evening out in open fields, 
one-quat tei of a mile away from loose biushland bordering the San 
Joaquin River. 

Undoubtedly, the presence of certain particularly attractive foods, 
such as cultivated crops, may induce jack rabbits in sonic localities 
to tiaveise even greater distances. In Kern County, jack rabbits wei e 
found to travel between onc-half and one mile from Caliente Wash 
to adjacent wheat fields to feed (Dixon. MS). 

Observations made by the present writer in the fall of the year, 
in eastern Lassen County, indicate that in sagebrush-covered areas, 
at least during this season, the distance traversed by individual rab- 
bits in order to obtain food is considerably less than in the Great 
Valley. The sage which provides shelter during the day is likewise 
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the main item of food. Hence travel is usually to nearby small clear- 
ings around the mat gins ol which food is obtained. 

Food plants.- Judging from obsei vat ions made in the field it seems 



1 ig i0 — 1 lacks ot a jack lahlnt in t lie snow leading to a c lump 
ol sagebrush uheic (ceding look ]>lac(‘, si\ miles casi of Raven- 
dale, Lassen Count), California. IMiotogiaph taken Octobci 2(>, 

'9:u- 

likely that jack rabbits, at least those inhabiting the valleys and foot- 
hills west and north of the desert regions in California, depend 
largely upon native and non-native grasses for food. Many other 
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different herbs as well as shrubs and cultivated plants supplement 
this diet of grass. Grinnell, Dixon and Linsdale (1930, p. 548) state 
that most of the individuals of this species seen feeding during the 
month of April, near Red Bluff, Tehama County, were eating al- 
filaria ( Erodium ). 

In Butte County, southwest of Chico, a tew hares were noted dur- 
ing September, 1933, feeding on green Eragrostis hypnoides, a grass 
which was common locally in small damp clearings not far from 
the Sacramento River. The majority of the jack rabbits observed 
feeding in this general region, however, were eating dry grass, barley 
stubble and gieen alfalfa. I11 San Joaquin and Stanislaus counties 
jack rabbits have frequently been seen eating grass dining spring 
and fall months. 

Referring to hates in the San Joaquin Valley, Dice (192b, p. 16) 
says as follows: “The grape growers complain of the damage done by 
these jack labbits to the vineyards. They eat both the lea\ es and the 
young vines and also the grapes. One taken September 23. at De- 
mote, had many grape seeds and skins in the stomac h. In winter they 
are said to eat the bat k of young orchard trees!’ 

In pans of Tulaie and Kern counties observations and the testi- 
mony of farmers indicated that considerable damage was done lo- 
cally to barley, wheat and alfalfa crops (Dixon MS). H. C Bryant 
(191ft, p. 2 i(>) attiibutes much of the damage done to barlev, melons, 
mai/e and Sudan glass neat Ramona, San Diego Comm, to jack 
rabbits. 

While studying labbits in eastern Lassen Counts, in October. 
1931, the writet found jack labbits in this (beat Basin section of 
California to be living almost entnely upon sagebrush ( litcmisia 
tudnitata). This was determined by direct observations 011 manv 
living individuals as well as by stomach content analyses and by 
means of Hacks in the snow (see fig. i(>). 

According to Howell (1924, p. 36) jack labbits neai Mammoth. 
Memo County, often obtain at least pail of their winter loocl fiom 
the tops of “giant A) temisia" when snow covers most of the other 
vegetation. 

On June 9, 193 1 , on the east slope of Irish Mountain, in southei n 
Nevada, the writer obsened an indi\ idual of this species eating des- 
ert juniper (Jinn peril* cah [arnica var. utahen>n) and chy glass. 
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Reproduction 

Bleeding season.— It appeals probable that black-tailed jack rab- 
bits breed in Calilornia, at least to some extent, during most months 
of the vear. Pregnant females have been taken during January, 
Februai\, April. June and December. Young ol approximately two 
weeks or less in age have been noted most often during the month 
of May although specimens of this age have been taken in cent lal 
and western Nevada during April and June. A nursing female was 
collected on October 30, at San Simeon, San Luis Obispo County. 
Similarly Dice (192G, p. 14) makes mention ot two musing females 
taken on September 17, at Angels Camp, Calaveras County. 

It may be well here, however, to emphasize the fact that held ref- 
olds fail to indicate any sign ol repioductive activity among jac k 
rabbits in the Cheat Basin ateaol noitheastern California and north- 
ern and cential Nevada, during the winter months. This might be 
expected considering the severity ot the winters and scarcity of food 
in this legion, when compared with the interim \ alleys and coastal 
regions of Calilornia, where tlreie are indications ol reproduction 
during this pel iod of the \ear. 

An interesting rout last is seen between the' peak ol the breeding 
season ol jack rabbits inhabiting California and ol those occurring 
in southern Ari/ona. According to Vothies and 'Taylor (1933) there 
arc two peaks to the breeding season in southern Ari/ona, one in 
winter and one in summer . these being coi related with the two rainy 
seasons of that country, or, to be ntoie exac t, w ith the appearance ol 
fresh vegetation. In California we likewise find this definite < or r el. 1- 
tion but as there is only one annual period ol prec 1 pit at ion we cor- 
respondingly find but one main peak to the breeding pci iod. This 
occurs during the months of Apiil and Mav. 

Rate of )ej)U)(hi( lion .—' While suffic ient data at e lac king to enable 
the waiter to state definitely the number of litters born annually to 
each normal adult female jack rabbit there is muc h reason to believe 
that there are often as many as three, almost always one. Undoubt- 
edly in April and May most ol the females bear orre litter, probably 
the largest with respect to number of young. 

O11 Apiil 11, 1922, near Huron, Fresno County, approximately 
one hundred jack rabbits were seen during the day (Dixon, MS). 
All ol these w~er c adults, with the exc eptiou of five individuals w 7 hich 
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wen horn one quarter to tlnce-quaiters giown. Fifty-four of these 
were shot, thirty proving to be males and twenty-four females. An 
examination of the females showed all but one, an immature animal, 
to be pregnant. The mean number of embiyos per litter was 5.3 with 
extremes of y and 7. The average length per embryo was found to 
be appi oximately 35 millimeteis. On April i 5, about ten miles south 
of this locality, sixteen mote females weie shot which, with two ex- 
ceptions. an immature and a crippled animal, proved to be preg- 
nant The mean numbei of embryos in this instance was 5.1 with 
extiemes of 5 and 8. These aveiaged appi oximately 60 millimeters 
in length. Hete we witness an example wherein one bundled per 
cent of the nounal adult females examined hom within a limited 
area weie found to be piegnant at the same time. 

Fmbivoand field rec 01 ds indie ate that a number of females bear 
young in 1 )e< ember, January, during the early pai t of February, and 
in the autumn dm ing the months oi September and Oc tober. It may 
be that some of those animals repioduc ing in the autumn aie young 
boi n late the pie\ ions year and bleeding foi the fust time. The aver- 
age* number of voting per litter for five piegnant females, taken in 
Monteiev and Stanislaus counties dining Dec embei , January and 
Febi 11.11 v, was 2.0 with the extiemes 1 and j.The number of embiyo 
lecordsfoi this pel iod is small but does sliow. dec idedlv . that there 
are fewei individuals bom pet littei in wintei than in spring. 

It mav be that m California tlu* av erage number of young pet lit- 
ter \ai ies fiom year to veai in jack labbits, depending upon ccitain 
env uonmental < onditions w flic h diiec tlv or indiiectly elfec t physio- 
logic al c hanges in the 1 epioductive abilitv of these animals. This has 
been noted 111 the \atving hare amri bv FI ton ( 1925, 

]>. 1 j 5 ) and is suggested bv Heape ( 194O as a cause of the periodic 
fluctuations in the populations ol certain animals. 

AV.s /\ and yo////g. --Young black-tailed jack rabbits are f ill 1 v haired 
and have then ev c*s open al the tune of bii ill. In many instances the 
voting ai e bom 111 nests sunilai to those c oust rue ted by members of 
the genus S \ /« 7 /r/g //.s foi then voting. \n adequate discussion ol this 
subject togcthei with obsei vations on the behavioi of the young of 
this species is given bv Voihies and lay lor (^1944. pp. 501—510) and 
also to a lessei extent by Dickeison (1917). 

A paiticular instance wheiein a jack labbit gave birth to voting 
which weie not placed in a nest is known. On September 21, 1954, 
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near Santa Cruz, California, an adult hare was seen in a plum or- 
chard where the ground had been plowed. When the observer ap- 
proached quite close it hopped slowly away revealing the presence 
of three young which, judging from their condition and the piesencc 
of a pool of blood, had been very recently born. The following day 
two of the young were in exactly the same location while the third 
was concealed four feet away. At no time while watched were they 
seen to move. No trace of these three young rabbits was found on 
September 23 (W. C. Russell, MS). This is probably not a normal 
occurrence. Perhaps the female gave premature biitli to her young, 
or was disturbed just prior to the event. 

Along the east base of thcToyabe Mountains, Nyc Countv, Ne- 
vada. in May, 1930, only young jack rabbits were seen near the 
streams at about 6500 feet altitude. Farther east, one-half mile or 
more, where there were open flats and fields, at a somewhat lower 
elevation, most of the rabbits seen weie adults ( J. Linsdale, MS). 

Naii ral Enemies 

Main nulls — An adequate summary ol inhumation dealing with 
the relationship between coyotes and jack labbits is given b\ Withies 
and Taylor (1933. p. 5^3). Bobcats (Lynx rufus) probablv constitute 
another major enemy to this species. Jack rabbits are most hkely to 
suffer fiom small carnivoies dining the (‘ally periods of lile. 

Bi) (Is.— Oherholser (190(1, j). 23) mentions jack rabbits as one of 
the principal items of food for golden eagles (Aqutla < in\^nrtos) 
near Hollister, California. He, likewise, c ites an instance near Santa 
Clara, California, where a golden eagle was seen to puisne a laige 
jack rabbit across a field, ultimately catching it. On September 29, 
1931, while ch i\ ing across Desen Valley, Lincoln Countv, Nevada, 
the present w liter came aeioss a pair of golden eagles which weie 
eating a freshly killed jac k rabbit. The body of the rabbit was almost 
entirely consumed, with the exception of the hind quartets and the 
skeleton whic h had been disai tic ulated. Even the braincase had been 
bioken open and the contents eaten. I11 this instance most of the fur 
had been 1 emoved and was seen lying about. 

An examination of the stornac h contents of two American lough- 
legged Iraw ks (Butco lagojjus), taken on January 28 and 29, 1935, 
respectively, in Honey Lake Valley, Lassen County, revealed the re- 
mains of blac k-tailcd jac k rabbits in both. One of the hawks weighed 
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two pounds eight ounces and contained six ounces of jack rabbit 
meat (Moffitt, MS). 

On February 26, 1932, Mr. Ward C. Russell (MS) Hushed a marsh 
hawk (Cticus hudsonius) from the grass and sage on the east side of 
Buena Vista Lake, Kern County, California. The bird held an ob- 
ject in its talons which was dropped when a shot was fired. This ap- 
pealed to be a very young jack rabbit which had the head eaten off. 

Tier ( 1913, p. 45) observed a duck hawk ( Falco peregrinus) drop 
three times on a running jack rabbit which at the same time was 
being pursued by a coyote. 

A. K. Fisher (1893, p. 134) mentions that portions of jack rabbits 
(Lcpus cab formats) were found in the burrows of barn owls (Tyto 
alba). These were probably young rabbits. Grinnell, Dixon and 
Linsdale ( 1930, p. 234) record finding pait of a young jack rabbit 
at the nest of a horned owl ( Bubo virgmianus) along the banks of the 
Sacramento River, in Tehama County, California. 

On | une 2 1,1919, near Chalk Peak, Monterey County, California, 
two California jays (Aphelocoma call forn tea) were discovered eating 
a pair of young jack rabbits. The eyes and brains had been removed 
horn the bodies of both animals (Hunt, MS). 

Kt’pti Ics.— Gopher snakes and rattlesnakes are probably a menace 
to young jac k labbits. Klauber (1931, p. 73) recoids two young of 
this species found in a rattlesnake ( Crotalus conflucntus oregomts) 
at San Felipe, California, on Match 24. 1931. 
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Sylvilagus nuttallii (Bauliman) 

Nu itai.l Cottontail Rabbit 
Plate 5 

Specific diagnosis.— Si/e, moderatelv large lor members of this genus, 
with total length oi adults vaiving iiom 338 to 390 mm.; hind legs 
1 datively long; hind feet btoad and heavilv haired; eais of medium 
length, lounded at tips and very notieeabh haiied on theii inner 01 ton 
ta\e surface; vibiissae never all black, some ol the haiis being white 01 
paitly while; adults iintlet going but one annual molt; tail huge, gi i//led 
above and puie white beneath; rostrum relatively long; supraoi bital 
processes small, with their anteiior piojections abtuptlv pointed; post- 
oibital extensions of supi aorbitals slender, as in Sylxulagus bach mam; 
jugals pi open t innately slendei ; bi ain-case rathei lounded; antei ior pala- 
tine foiamina usually not const! ic ted posteiioily; palatal btitlge ol me- 
dium length and geneially lacking a posteiomedian spine*; judiioiv 
bulhe oi medium size: molariloim teeth 1 elativelv large; antei 101 surlate 
ol fii st uppei mohuiloim tooth possessing tluee re-enttant angles; pos- 
teiioi halves oi setond to lotuth lowei mohuiloim teeth possessing lat- 
eral diamcteis winch aie l.ueh ecjual to moie than one -half the lat- 
eial diameteis oi the antei ioi halves: 1 idge ol ename l, sepaiating the 
individual molariioi m teeth into antei ioi and posiei ioi see 1 10ns. st 1 onglv 
cienulatcd along median two-thiids. 

Sylvilagus nuttallii nutallii (Bachman) 

Plate 5, figuies 1 , 1 * 

I a 1 pus nuttallii Bachman (1837, p. 3J5), oiiginal description: Fat 101 
(1901, p. 28 1). 

Lcpus aitemesui Baciiman (1839, p. 9]). 

Lcpus artcnusiu , Baird (1857, p. G02). 

[I .a pus sy l vatic //,s] v ai nuttalh % At r r x ( 1875, p. j g j ), pat t 
Lcpus sylvufic us nut fallt LI' ri'i- (1885, p. 601). 

Lcpus t ) oxchndgci ,Tovv r Nsr\n (1887, ]). 181). 

Sylxulagus (Sy Ivilagus) nuttallii , Lyon (190J, p. 33O). 

Sylvilagus nuttalli \nuttalh]. Ni l son (1909, p. 201). 

Sylvilagus nuttallii nuttallii , Mu it r (191 2, p. gf> \ ). 

Type,— A11 imniatui e specimen, a pjn ox ima tel yonc-qu.u ter gi own; 
No. 382, Academy of Natural Sciences, Philadelphia; fiom eastern 
Oiegon, near the mouth of the Malheur River (see Nelson, 1909, 
p. 203); collected August, i8gj, by Thomas Nuttalh 

Gcogiapluc dishibutmn The Cheat Basin aiea of northeastern 
(ail if 01 nia, from centi.il Siskiyou County east to Modoc County and 
south to Ti lichee, Nevada County (fig. 22). Zonal range, I-ppei So- 
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noian and Transition. Altitudinal range, so fat as known, from 4500 
to 6000 leet. 

Diagnosis.— Sylvilagus n . nuUalhi is distinguishable from S. n. 
gtangen ol Mono and Inyo counties by the piesenc e ol a somewhat 
duller subtenninal band and a Jongei apical band of black on the 
guaid haiis ol the dorsal parts. 

Adult full pelage.— The following desci iption is based upon an 
average spec linen chosen from a seiies of uuttallu fiom Modoe and 
Lassen counties: Subtenninal band ol guaid hairs on back and top 
ol head almost pinkish-bufl, w ith long terminal band ol black; basal 
part ol hairs deep neutial giay; intermediate* band below subtermi- 
nal band neai 1\ bone* blown; rump dark gi ay, resulting from a white, 
subtenninal band combined with a tenninal band of black on the 
guaid haiis; sides somewhat similar to lump but paler due to a 
shot ter apical band of black and a slight lv bully tinge to the sub- 
let initial band; anterior, outer parts ol eais paler than top of head, 
becoming black along upper margins and at tips; innei parts of ears 
lathei heavily hailed with whitish haiis: nape between pinkish-cin- 
namon and < innamon antei ioi ly, bee oming light pinkish-c innamon 
posteiioily; tops of hue leet light pinkish c innamon; backs and sides 
ol hind legs above heels c innamon; tops of hind leet white with outer 
side's and fui at bases ol toes vaiung horn pinkish-c innamon to light 
pinkish-cinnamon: undeiside ol tail possessing conspicuously long 
white haiis; pelage* on venttal paits ol bodv deep neutial grav , bas- 
a 1 lv . with teunmal band ol white piesent 011 all hails exc ept those 
ol c best ai ea v\ hie h possess a tei minal band that is nearly pinkish-buff. 

Juveiule pelage.- Subtenninal band of oveihairs on upper paits 
between pale pinkish-bull and pinkish-bufl; nape nearest 1 innamon- 
bull; tops ol hue legs, also backs and outer pat ts ol hind legs above 
heels slightlv hi ighter than pinkish-bull along terminal half of hairs; 
tops ol loie lc*et slight l \ palei than tops of lore legs; tops of hind 
leet mostly white* with some buflv color present as seen in adult 
pelage; lump patch not conspicuous; tenninal poition of vential 
pelage white, with e\c eption ol c best area which is pinkish-butt. 

Post juvenile pelage.-- Similar to that ol adults, but paler in mass 
ellect due to slioi tei pelage and shot ter apical aiea of black on guaid 
haiis: eais not so heav ilv hailed inside: coloi on loie and hind legs 
not so blight as seen in adults; numbei of guaid hairs relativelv 
lewei on the'se paits; lump patch not pronounced. 
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Skull (pi. 5, figs. 1, 2).— Smaller in size than that of Sylvilagus n. 
pineti : s with auditory bullae averaging larger than those possessed by 
the latter race. 

Remarks .— No noticeable geographic variation was apparent 
throughout the range of this subspecies in northeastern California. 
It might be said for the species as a whole that despite its relatively 
large lange it exhibits very little geographic variability. 

Measurements .— The average and extreme measurements for 12 
adult males fiom Modoc and Lassen counties are as follows: lotal 
length, (11 averaged), 352.4 (338-371); tail vertebrae, 43.7 (30-54); 
hind foot, 94.6 (87-110); basilar length (11 averaged), 49.6 (48.2- 
50.7): zygomatic breadth, 32.8 (30.7—33.5); postorbital constiiction 
(11 averaged), 11.1 (10.3—11.8); length of nasals, 28.9 (24.7—29.7); 
width of nasals, 13.6 (12.1-15.0); length of molar series, 12.4 (12.0- 
12.9): diameter of external auditory meatus, 4.9 (4.7-5. 4); breadth 
of brain-case, 22.0 (20.9— 22.6): length of palatal bridge, 5.6 (5. 1-5.9). 
The axerage and extreme measurements of 7 adult females from 
Modoc and Lassen counties ate as follows: lotal length, 372.0 (345- 
390); tail vertebra", j.9.6 (36—54); hind loot, 94.3 (90-101); basilar 
length (6 ax ei aged). 49.5 (48.1-51.7); zygomatic breadth, 33 o (32.1 — 
33.6): postorbital constriction, 11.4 (10.8-11.8); length of nasals, 
28.7 (27.7-30.9); width of nasals, 13.6 (12.8-1 1 .5); length of molar 
series, 12.5 (12.2-12.6); diameter of external auditoiy meatus, 4.8 
( 1 . 5.4); bicadth ol brain-case (6 averaged), 22.3(21.8-22 9); lctigth 
of palatal biidge, 5.6 (5. 3-6.0). 

Weights .— The avei age and extreme weights of \ adult males from 
Modoc and Lassen counties are 719.9 (628.5-830) grams. The aver- 
age and extreme weights of 4 adult females from the same aiea aie 
7 90 3 ( 6 90- 8 7 1 ) gi a m s . 

Specimens examined .—A total of 59 fiom the following localities: 
Siskiyou County: lecnor (coll. Calif. Acad. Sci.), 3; Yreka (< oil. Calif. 
Acad Sci.), 1 ; Biay (coll. Calif. Acad. Sci.), 1; 4 miles west of Weed, 1. 
Modoc County; Steele Meadows, 4700 feet altitude, 1; Sugar Hill 
4800-5000 feet altitude, 10; Paiker Creek, 5300 feet altitude, War- 
ner Mountains, 1; Dry Creek, 4750-4800 feet altitude, Warner 
Mountains, 7; South Fork of Pitt River, Warner Mountains (coll. 
Calif. Acad. Sci.), 4; Eagleville (coll. Calif. Acad. Sci.), 5; 13 miles 
not theast of Eagleville (coll. Calif. Acad. Sci.), 1; Happy Camp (coll. 
Calif. Acad. Sci.), i ; Jess Valley (coll. Calif. Acad. Sci.), 2; Cedar ville 
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(coll. Calif. Acad. Sci.), 1; Shields Creek, 5000 feet altitude, 1 ; 5 miles 
southwest of Alturas, 4500 feet altitude, 1 ; 10 miles southeast of Al- 
turas, 5000 feet altitude, 1. Lassen County: 4 miles southwest of 
McDonald Peak, 5300 feet altitude, 4; 1 mile west of Red Rock P. O., 

1 ; 7 miles east of Ravendale, 5000 feet altitude, 3; Pine Creek, Eagle 
Lake, 1: 5 miles north of Fredonyer Peak, 4; Grasshopper Valley, 
5joo feet altitude, 1; Petes Valley, 4500 feet altitude, 1. Plumas 
County: Beckwith, 5000 feet altitude, 1. Nevada County: Truckee, 1. 

Sylvilagus nuttallii grangeri (Allen) 

Plate 5, figures 3, 4 

[J.rpus sylvaticus] var. nnttalli, Allen (1875, p. 434), part. 

/ r pu ? s ylvatu us grangeri Allen (1895, p. 264), original description. 

/ epus l\ah(inctus ]. pen plicatus Elliot (1903/7, p. 225). 

Sylvilagus (Sylvilagus) guingeri , Lyon (1904, p. 33G). 

Sylvilagus nnttalli guingeii , Nilson (1909. p. 204). 

S\hnlagu\ nuttallii grange) /, Milier (1912. p. 364). 

'l\pe.— Adult male; No. 9094 7402, American Museum of Xatu- 
ial Histoiy; lrom Hill City, Pennington (Custer?) County, South 
Dakota; collected August 1 1, 1894, by W. W. Granger. 

G eogiaphic distribution.—' The mountainous and plateau areas 
ot California, east of the ciest of the Siena Nevada, from Alpine 
County south to the Panamint Mountains of Inyo County (fig. 22). 
Zonal range. Upper Sonoran and Transition. Altitudinal range, 
fiom 6200 to 10.500 feet. 

Diagnosis.— Representatives of this lace, from within the area cii- 
cumsuibed a bow for gumgem in California, are distinguished most 
easily fiom tine uuttalln bv their more pinkish tone of coloration. 

Adult fall pelage— The following description is based upon a se~ 
lies fiom the Panamint Mountains, Inyo County, California. Color, 
similar in geneial to uuttalln but with subterminal band of guaid 
hairs on doisal pails of body more pinkish and of considerably 
gi eater extent; terminal band of black shorter, resulting in a lighter 
body color; basal parts of hairs neutral gra\ ; band below subtermi- 
lial band nearest bister; 1 ump paler than in nuttallii , due to reduced 
apical band of black with corresponding increase in breadth of 
white subtenninal band; sides relatively paler than in uuttalln ; 
black area on distal margins of ears somewhat reduced in extent; 
tops of fore legs and lateral and posterior parts of hind legs abow 
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heels slightly palei than in the more northern race; terminal hand 
of white longer on hairs of ventral parts of body. 

Shull (pi. 5, figs. 4, 4).— Similar, in California-taken specimens, to 
SylvilagiLs 11. nuttalhi except for slightly smaller average size. See 
below under Remmks. 

Remarks ~ For the purpose of gaining a clearer concept of the sub- 
specific relationships ol Sylvilagus nuttallii in eastern California to 
the species throughout the remainder of its range, use was made 
of all available material iiom the southern half of Nc\ada in the 
collection of the Museum of Vertebrate Zoology. Btielly, I find that 
the specimens from southern Nevada and adjacent parts of Califor- 
nia do not diffei applet iably, as regards skulls, from nut tall u of 
noitheastern California, save possibly in a slightly smaller average 
size. These representatives of the rate nuttallu fiom Modoc and Las- 
sen counties, (California, are a little laigei than typical specimens 
according to Nelson (1909, p. 209k Howevei, neither these noi the 
southern Ne\ada and California spec imens attain the si /(' mdu a ted 
by Nelson in his table of measurements (lex. at., p. 201) fot .S’, n. 
giaugcn from Montana. Likewise, Nelson (Inc, at., p. 20b) com- 
ments upon the smallei si/e of gn/ngr// in southwestern Ne\ada and 
ad jac ent parts of California, stating that “these differences are within 
those ordinarily seen between extremes ol the same foim!’ An in- 
adeejuate number of adult skulls horn the Panamint Mountains 
were actually smallei than any examined hom othei lot alities within 
the range of the spec ies. 

A color comparison of a series of skins 111 fiesh fall pelage from 
the Idyabe Mountain legiouol cent t al Ne\ada with a similai series 
representing nuttallu fiom the Modoc (heat Basin aiea of (Califor- 
nia showed the former to be very noticeably paler. The central Ne- 
vada skins generally lack muc h ol the pinkish c olor of the Panamint 
Mountain specimens. In view of these indications of a slight geo- 
graphic variation in southeastern California, further material fiom 
this area may warrant the use pf the name j>ci jiHc at u \ proposed by 
Llliot ( 1904b, p. 2 55) to indie ate this tendenc v towai d 11101 e pinkish 
coloration and smaller si/e than is possessed by frraugen. 

Specimens fiom Alpine and Mono counties are best placed with 
the race giangrti of southeastern California, as here understood, be- 
cause of then palei and more pinkish color. 

Measinemciit\.-T]\e average and extieme measutements of 6 
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adult males horn southwestern Nevada are as follows: Total length, 

344.0 (338-352); tail vertebrae (5 averaged), 47.(1 (35-57); hind loot, 
93.2 (90—98); ear from notch (2 specimens), 70-85; basilar length, 

50.0 (48.3-51.2); zygomatic bieadth (5 averaged), 32.8 (32.4-33.3); 
postorbital constriction, 1 1.0(10.6— 1 1.7); length ot nasals, 28.3(25.2- 

30.0) : width of nasals, 14.0 (13.0-15.6); length of molar series, 12.5 
(12.3-12.8); diameter of external auditory meatus, 4.9 (4. 5—5. 2): 
breadth of brain-case, 21.8 (21.1-22.4); length of palatal bridge, 5.5 
(5.3- 5.8). The average and extreme measurements of 5 adult females 
from southwestern Nevada aie as follows: lotal length, 351.0 (341- 
363); tail vertebra', 47.2 (30-59); liind foot, 93.3 (91—95); ear fiom 
notch (2 specimens), G5 — f>8; basilar length, 49.7 (48.6-50.5); zygo- 
matic breadth, 32.0 (30.9-33.0); postorbital consti iction, 10.9 (10.7- 

11.0) ; length of nasals, 28.3 (27.8-30.1); width of nasals, 13.2 (12.5- 
1 4.0); length of molar series, 12.5 (12.1 — 12 8); diameter of external 
auditoiy meatus, \ 8 (4. 5-5. 3); bieadth of brain-case, 22.0 (21.5- 
22.6); length of palatal biidge, 5.3 (4.5 -5.6). 

Ile/g/sh.-'llw weight ol one adult male fiom southwestern Ne- 
vada is 677.5 giams. The a\erage and extieme weights of 3 adult 
females liom southwesteui Ne\ada aie 928.2 (867.7-1032 3) grams. 

Specimens examined.-- A total of 19 horn the following locali- 
ties: Alpine County: near Woodfoids, 5500 feet altitude, 2. Mono 
County: Williams butte, 1. In\o County: neai big Piospector 
Meadows, 10.300 to 10.500 feet altitude. White Mountains. 2: Siher 
Cain 011, 4500 to 7000 feet altitude. 2; two and one-halt miles south- 
east of head of black Camon, 8000 feet altitude. While Mountains, 
2; near Jackass Spiing, 6200-6500 feet altitude, Panamint Moun- 
tains, 7; one mile south of Lee Pump, 6100 leet altitude, Panamint 
Mountains, 2: Johnson Canyon, 6500 feet altitude, Panamint Moun- 
tains, 1. 

Id IT HISTORY 
Habi i at 

The Nuttall cottontail is typicallv an inhabitant of sagebrush, oc- 
c uning in California only in the extieme eastern and northeastern 
plateau regions. Normally, membeis of this species aie found to oc- 
cupy rocky, sage co\eied hills and cam 011s in picference to plains 
(fig. 17). Locally, it is to he found li\ing in willow or dense hi ush 
associations, often near spiings or watcicouises. "Ihe decided pref- 
erence of the species lor the higher, locky, sagc-giown regions is 
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strikingly seen in south-central Nevada (fig. 18) where the desert val- 
leys are inhabited by Audubon cottontails and the adjacent moun- 
tain ranges by Nuttall cottontails. 

In October, 193 1, on the south edge of the Madeline Plains in east- 
ern Lassen County, California, the writer found individuals of this 
species inhabiting the tops and sides of small ridges, where sagebrush 
(Artemisia tridentata ), mountain mahogany (Cercocarpus ledifo- 
lius) and western juniper (J uni penis occidentals) were the domi- 
nant species of plants. Others weie observed in small washes and 
ravines where rabbit brush (Chrysothamnus nauseosus ) was as abun- 
dant as sagebrush. Cottontails were frequently associated with large 
outcroppings of rock such as aie often inhabited by bushy-tailed 
woodrats (Neotoma cinerea) in this region. No cottontails were 
noted on the nearby plains. This appaientlv was due to the lack of 
suitable shelter, either in the form of dense clumps ol brush of a 
sufficiently large si/e, or ol burrows or rock crevices on these flats. 
This same choice of habitat has been noted by Dice (192b, p. iy) 
among members of this spec ies in eastern Washington. 

Opportunity was had for studying this species in Big Smokv \ al- 
ley, Nye County, Nevada, dunng parts ol Ma\ and June, 1932. Fhe 
miles southwest of Millett Post Office. imh\ iduals weie seen almost 
dailv near spi ings. Their usual letreats, when distuihed fiom grass\ 
Hearings during feeding limns, weie dense 1 lumps of w ild lose (Rosa 
sp.), golden currant (l{ibe \ am cum) and buffalo bcrrv iShepheidm 
m gen tea). None wen* seen on the upland desei t several miles to the 
west, where the perennial vegetation was composed of well-spaced, 
low-giowing sin ubs. Still faithei to the* westwaid, in the Ibvabe 
Mountains, Nuttall c ottontails weie again en< ountcred in 1 ot k\ 1 an 
vons and about streamside glow th. 

Gl M R M.ll \B1 1 s A\l) Bl’ll \\ lOR 

Nuttall cottontails, like niauv other membeis ol the genus Sylvt- 
lagus, apparently make use ol foinis and bunows depending upon 
the nature of the cm ii eminent m which they are living. Rabbits 
inhabiting dense tiacts of sagebi usli or ripaiian giowth piobabh 
spend most of tlieii testing bouts above giounei nuclei the protec- 
tion of the dense cover aflouled In this \egetation. On the othei 
hand, rabbits occ 1111 ing in uieas wheie the* bi ush is loose frequently 
resort to burrows 01 c unices in locks loi piolection dining resting 
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hours. In eastern Lassen County a burrow which was known by ob- 
servation to be used by an individual of this species was excavated 
on October 22, 1931. It was located beneath a large clump of sage- 
brush in the bottom ol a small ravine. There were two entrances with 
tunnels from each extending at right angles to the other for a dis- 
tance of three feet before they joined. At the junction of these two 
tunnels there was a small pocket containing some dried green grass 
that had evidently been cut the previous spring. The greatest depth 
of this burrow system was close to the pocket where the distance 
between the surlace of the ground above and the top of the tunnel 
was twenty inches. Feces ol adult and young rabbits, found both in 
the tunnels and in the pocket, indicated a possibility that young 
were boi n and real ed there. It is of interest to note that the entrant e 
to a burrow belonging to a Columbian kangaioo rat (Dipodom ys 
ordii columb/atms) was located just inside one of the tunnels of the 
rabbit but row. It is not yet known to the writer whether cottontails 
of this species dig then own lmnows, or whether they arc originally 
excavated by other species of mammals. 

Nultall cottontails appear to be somewhat moie solitary in habits 
than do certain othei membcis of the genus Syhnlagus. This may 
be attiibuted largely to the enviionment in which they live. As a 
gcneial rule conditions are rathei uniform in sagebrush count! y. 
Grassy clearings which, when present, pio\e very attractive to rab- 
bits living in the vicinity aic of 1 aie oc< in 1 en< e. Wheie such patches 
of green grass do occm, however, as occasionally seen adjacent to 
streamside growth or about springs, members ol this species appear 
to conccntiate at these places in the* same mannei that Audubon 
cottontails or brush tabbits are moie frequently seen to do through- 
out their respective ranges. 

Lpon being distiii bed, especially when feeding in tracts of sage- 
biush, members ol this species usually make a short run, anywhere 
from live to fifteen yards, away from the point ol danger. Following 
this the aroused indi\iduaJ will pause, either lacing diicctly away 
from or at an angle to the sourc e of disturbanc e. The ear s are held 
ei ect and motionless and generally the animal is fairly well screened 
from observation by the intervening brush. If any further noise or 
movement is detected by the frightened rabbit it will immediately 
hop away, lollowing a semi-circular route so as to fool the pursuer 
and chaw attention away horn theac tual direction ol retreat. 
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Food Habits 

Nuttall cottontails feed either within the shelter of biush oi, if 
grassy clearings aie present, a few yards out in the open away from 
cover. These lattei situations, sometimes found along creeks or near 
spiings, seem to he prefen ed by members of this species. On Octo- 
bci 27, 1931, cottontails were noted in Sect et Valley, eastern Lassen 
County. Several individuals were observed feeding in a small, grassv 
clearing surrounded on all sides by sagebrush and within a short 
distant e of the noi thcastern slope of the valley. Grinnell, Dixon and 
Linsdale (A930, p. 550) state that 011 June 16. 1929, several cotton- 
tails were seen in thickets bordeiing the stream and on the rocky 
c a moil walls in this same vallev. 

Like othei neatly 1 elated membeis of this genus these cottontails 
feed mostly dining t lie earlv morning and evening hoins. In the 
lattei pait of October, 1931. near the south end of the* Madeline 
Plains, Lassen County, cottontails were seen out feeding from dawn 
until 9:;;o a.m. and again in the afternoon as eaily as 2:30 o’clock 
The gieatest numbei of indi\ iduals. however, was seen between 
dawn and sunrise and from short lv heloie sunset until daik. I11 the 
latter pait ot May, 1 9*5 1 , at the southwest base of Groom Baldv, 
Lincoln County, Nevada, the hugest numbei of cottontails obsei \ed 
in the e\ ening along the gi ass-grown mat gin of a cieek was between 
r,: pr, o c loc k and dark. 

Heavy lain and wind, appaienth have an unlavorable effec t upon 
open giound feeding activitv. Yen few individuals have been oh 
setved out under such inclement weathei conditions. On October 
2d, 1931. ni eastern Lassen Countv. aftei a night s snowiall. Hacks 
ot these rabbits were found in abundanc e shot tly after daw 11 on the 
sin fac e of the hesh snow. Although the temperatme at this time was 
only 1 j K, the cold appaiently had not intci feted with their pie- 
dawn activity. 

Flic principal food of this species in eastern Lassen County din- 
ing the fall months, piobablv also during most of the year, was found 
to he sagebrush. Western juniper ( J inn po u . s o( c ulcnlali.s) is eaten 
to some extent. After the fust snowfall lew other plants aside liom 
the two above-mentioned species are available in this legion. In the 
spring and summer, glass, where obtainable, is selected in prefer- 
ence to other types of vegetation. 



108 


CALIFORNIA ACADEMY OF SCIENCES [Oc. I’\pkrs 


Reproduction 

The breeding season of Nuttall cottontails is limited to the spring 
and early summer. Pregnant females have been taken during the 
months of April, May, June and July in northeastern California 
and in Nevada. Young, one-fourth to one-third grown, have been 
collected between May and July. It is perhaps significant that most 
of the pregnant females have been taken during the early part of 
June, whereas, the majority of young less than half-grown have been 
c aptured during the latter part of June. 

The number of litters of young born annually to adult females 
is not definitely known, although it appears highly probable that 
this number normally does not exceed two at most. The mean num- 
ber of embryos for 8 pregnant females is 6.1 with extremes of 4 
and 8. Consideiing that all late fall- and winter-taken specimens are 
in adult pelage it would seem that mature size is attained in less 
than a year. 

A nest of this species containing I0111 young was found on May <>0, 
1 931, at an elevation of 9000 feet on the north side of Gloom Baldv. 
Lincoln County, Nevada (Hall, MS). It was situated at the southern 
base of a pi non pine on a ground suilace composed of small rocks, 
pine needles and tw igs. The nest consisted of a cup-like cavity lined 
with labbit fur and dry grass. The top was covered over with fur. 
glass and a stick tlucc-eighths of an inch in diameter, all of which 
the obseiver believed had been placed thete by the female. A faint 
path led away fiom the structuie, and a blind tunnel led out fiom 
the nest and aiound the uphill side of the tire trunk into a mass of 
pihon needles which had accumulated in places to a depth of ib 
incites. This blind tunnel appeared too small to have been made 
by the female, and was thought to have accidentally resulted from 
movement on the pai t of the young. One of the latter sought refuge 
in this tunnel when an attempt was made to reach into the nest. Each 
ot the loin young screamed when taken in hand and refused, after 
being teplaced, to stay in the nest. This, the observer commented 
lti his notes, tec ailed to mind the behavior of young birds just prior 
to the time at which the nest is left. 

One ol the abo\ e specimens w as brought back to the present writer 
at camp and was kept until June at which time it was dispatched. 
Its weight shottly aitei being captmed was 74 grams and the body 
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measurements in millimeters were as follows: total length, 145; tail 
length, 18; hind foot, 42; ear from notch, 35. Since it was fully haired 
and had the eyes open, it was estimated to be between one and two 
weeks old. All efforts to induce this young rabbit to cat glass failed. 

Three young cottontails weighing 40.1, 4 i.g and 46.9 giains, re- 
spectively, were captured on May 7 and 8, 1931, in or about an old 
cabin in the Belted Range, Nye County, Nevada (Russell, MS). 
These three individuals weie considerabh smaller than the young 
noted on Groom Baldy, but weie seemingly able to move about at 
this age. Perhaps the presence of people about this deserted house 
had frightened the mother away, causing the young to leave the nest 
earlier than normal. 

For many years it has generally been accepted as a fact that the 
young of the genus Sxlvilagu s are naked at birth. Recent observa- 
tions upon cei tain species of this genus (cf. Dice, 1929. p. 227; 1933, 
p. ids; Svihla, 1929, p. 31b) have shown that young of the eastern 
cottontail (Sylvtlagu \ flonrianu s) and the marsh labbit (S^lvila^us 
aquaticus) are born with a shoit, silky pelage coveting most of the 
body. No inhumation was obtained regarding the appearance of 
Nuttall cottontails at this age, but it appears piobable that at time 
of birth young oi this species have theii eves closed, and possess a 
short type of pelage similar to that of eastern cottontails of a com 
parable age. 

Natural Enlmiis 

Undoubtedly bo be ats (Lynx rufu\) and coyotes (Cann> hit) an s) aie 
the most important mammal enemies oi Nuttall cottontails. Borell 
and Fllis (193 p p. \ 1 ) b\ stomac h content analyses found the follow- 
ing species of buds to pt e\ upon c ottontails in the Ruby Mountain 
region of Nevada: homed owl (Bubo x'nginuniu y), long-eaied out 
(Asia unlsojuanus), red-tailed hawk ( Butvo boicah s\ Swainson hawk 
{But vo swanisoni ) and marsh haw k (Ciu us hudsoniu 

Grinnell, Dixon and Linsdale (1930, p. 153) mention an instance 
where a half-grown cottontail was seen \erv close to a lattlesnake 
(Crotalus conjluvntus otegonus) in 1101 theastern l.assen County, 
California. When approached the rabbit would not hurry awav but 
gave the impression that it had either been terrified by the snake, 
or possibly bitten. 
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Sylvilagus audubonii (Baird) 

Audubon Cottontail Rabbit 
Plates 6, 7 

Specific diagnosis. —Size, large with total length of adults varying from 
340 to 434 mm.; hind legs relatively long; hind feet proportionately 
slender and lacking conspicuously long, dense pelage such as is pos- 
sessed by Sylvilagus nuttallii ; cars long, rather pointed and somewhat 
sparsely haired on (heir inner, concave surface; vibrissae entirely black as 
a rule; adults undergoing but one annual molt; tail large, grizzled above 
and puic white beneath; rostrum relatively long; supraorbital processes 
large with the tips of the anterior projections rather blunt; postorbital 
extensions of supraorbital processes broad; jugals proportionately broad; 
brain-case compartively broad; anterior palatine foramina frequenth 
constricted posteriorly; palatal bridge of medium length and usually 
possessing a postero-median spine; auditory bullae varying fiom medium 
size to large; molariform teeth relatively large; anteiior surface of first 
upper molariform tooth possessing tlnee 1 e-entrant angles; posterior 
halves of the second to the lourth lower molariform teeth possessing lat- 
eral diameters which are equal to about four-fifths the lateral diameters 
of the anterioi halves; lidge of enamel, separating the individual molari- 
f or m teeth into anterior and posterior sections, strongly uenulated along 
median two- thirds. 

Sylvilagus audubonii audubonii (Baird) 

Plate 6, figure 1; Plate 7, figure 1 

Lepus audubonii Baird (1857, p. 608). original description. 

Lepus sylvalu us var. auduboni, Allen (1875, p. 434), part. 

Lepus sylvat'u us auduborii/TKVE (1885, P- 601), part. 

Lepus floridanus auduboni. Miller (1899, P* 389). 

Lepus floridanus audubonii. Miller and Rehn (1901, p. 185), [combina- 
tion said to be untenable]. 

Sylvilagus (Sylvilagus) floridanus audubonii, Lyon (1904, p. 336). 
Sylvilagus audit bon i, Tro u ess ART (1904, p. 538), part. 

Lepus auduboni , Elliot (1905, p. 345), part. 

Lepus audubonii , Lyon and Osgood (1909, p. 288), [type designated and 
type locality restricted]. 

Sylvilagus auduboni \auduboni], Nelson (1909, p. 214). 

Sylvilagus audubonii audubonii, Miller (1912, p. 365). 

Type .— Skin and skull (both now lost); No. 1163/2045, United 
States National Museum; from San Francisco, California; received 
from Lieut. R. S. Williamson and collected by Dr. J. S. Newberry 
(fide Lyon and Osgood, 1909, p. 288). 

Geographic distribution— From Tehama County at the northern 



No. 19 ] 


ORR: RABBITS OF CALIFORNIA 


HI 


end of the Sacramento Valley, south to northeastern Merced County 
in the northern San Joaquin Valley, also including the lower Salinas 
Valley in northern Monterey County. Mainly inland in distribution, 
reaching the coast only in the vicinity of San Francisco Bay and 



Fig. it)— Range oi the Audubon cottontail (Sxlvilvgus audubunn) and pigm\ tahhit 
{ Sylvilagus idahoensis ) in Caliiornia. 1, Sylvilagus S^ahomsts; 2, Sylvilagus a . audit- 
bonii ; 3, S. a, vallicola ; 4, S. a. sanctidiegt; 5, S. a. ariztour. 


Monteiey Bay (fig. 19). Zonal lange, Lower and Upper Sonoian. 
Altitudinal range, from sea level to approximately 1500 feet. 

Diagnosis.— Size, large with ears relatively short; color, dark, 
equaled only by sanctidiegi ; pelage rather hajsh in quality; skull, 
large with rostrum proportionately short and broad at base; audi- 
tory bullae quite small. 
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Adult fall pelage .— The following description is based upon an 
average specimen from Tehama County, California, taken during 
December. Back, top of head and anterior margins of flanks nearest 
light ochraceo us-buff on subterminal band of overhairs, with basal 
portion deep neutral gray; apical band of black on these liaiis rela- 
tively long and conspicuous; rump paler than back, with terminal 
band of black somewhat reduced and subterminal band lighter; top 
of tail similar to back with respect to color of teiminal and subter- 
minal bands of guard hairs; underside of tail possessing conspicu- 
ously long hairs which arc white from base to tip; anterior outer 
portions of ears similar in color to top of head, but mote finely 
grizzled due to shortness of pelage; extieme tips of eats black; an 
terior rims of ears margined along proximal two-thirds with me 
dium-long, bufly hairs, some of which possess a small amount of 
black pigment at their tips; inner posterior portions ol ears possess- 
ing a scanty covet ing of whitish hairs, which, near tips of ears becomes 
somewhat huffy; outei posterior parts of ears sparsely coveted with 
whitish hairs which merge into black near tips of ears; nape between 
cinnamon and ochiaceous-tawny; sides of nose and circumorbital 
regions paler than top of head, with .terminal band of black on guaid 
baits very much reduced or entirely absent; vibt iss,e eiituely black; 
sides of body palet than back with terminal band of black much te- 
eluted; tops ol fore legs between pinkish-cinnamon and cinnamon, 
becoming paler and blotched with white on tops of foie feet; hind 
legs above heels between light ochraceo us-buff and pinkish-cinna- 
mon on subterminal band, with a very narrow teiminal band of 
black on most hairs; tops of hind feet white with sides and hairs 
between toes somewhat bufly; chest similar to sides with terminal 
band of black either absent or so reduced as to be barely visible; 
hairs on ventral parts of body always w hite distally and usually w hite 
to base in mid-ventral region. 

Juvenile pelage. —Su bterminal band of guaid hairs on dot sal parts 
similar in color to that of adults, but mass eflcct of dorsal pelage 
appearing slightly palet (see p. 2 j); nape between light oclnaceous 
buff and cinnamon-buff in all four races studied; ears possessing 
conspicuous black tips, as seen in adult pelage; tops of foie legs, fore 
feet and hind legs above heels somewhat paler than noted in adults; 
tops of hind feet possessing hairs which are buffy at tips. 

Considerable change is evident in the appeal ance ol this pelage 
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from birth until it is replaced by the postjuvenile. At birth (or at 
least shortly thereafter) the hair is short and very closely pressed 
to the surface of the body, resulting in a smooth, silky appearance. 
Some time before the young are ready to leave the nest the pelage 
becomes quite the reverse, assuming a rather woolly texture. As the 
young increase in size this becomes less appaient due to the con- 
tinued increase in body size and the failure of the hairs to increase 
in length after the first weeks. 

Post juvenile pelage.— Similar to adult pelage as regards color of 
hair bands, but paler in mass effect due to shorter, finer hairs and 
shorter terminal and subterminal bands on guard hairs. 

Skull (pi. 6, fig. 1; pi. 7, fig. i).— Size, large; rostrum relatively 
shoit, tapering fiom a broad base; brain-case rather broad; zygo- 
mata widely expanded; jugals bioad; anteiior palatine foramina 
short and broad posteiiorly; palatal bridge of medium length; audi- 
tory bullrr relatively and actually quite small; molar series long. 

The most outstanding cranial features distinguishing audubonn 
from valhcola are the picsencc in the former race of a lelatively 
shorter and basally broader rostrum, more widely expanded zygo- 
mata, heavier jugals, comparatively longer molar series and slightly 
smaller auditory bulla*. 

Re minks.— Specimens horn Tehama and Butte counties exhibit 
the brightest type of coloration seen within the range asciibed to 
this race. The change toward the relatively pallid tone of color pos- 
sessed bv the members of the race valhcola at the south end of the 
San Joaquin Valley is very gradual. In the region of San Joaquin 
and Mariposa counties at the southern margin of the range of audu- 
bonii a somewhat paler color is seen on the subteiminal band of 
the dorsal guard hails. Correlated with this is a reduction in the 
length of the apical band of black. More noticeable in this region, 
howev er, is the lighter color of the tops of the fore legs and lower 
parts of the hind legs which more nearly approach the condition 
seen in valhcola. Cottontails from the mouth of the Salinas River 
in Monteiey County resemble in color those from the north end of 
the San Joaquin Valley. 

The change from audubonii to valhcola , in regard to the cianial 
chaiactcrs studied, is likewise very gradual. In the Sail Fiancisco 
Bay region, there is a l eduction in zygomatic breadth (ratio to basi- 
lar length for 8 adults, pel cent) as seen in valhcola. The i ostium 



114 


CALIFORNIA ACADEMY OF SCIENCES [Oc. Paplrs 


shows only a slight tendency to become narrower basally, as seen by 
the ratio of breadth to length of nasals (47.4 per cent as compared 
with 48.0 per cent in the northern Sacramento Valley and 44.5 per 
cent in the southern San Joaquin Valley). The length of the molar 
series averages 24.4 per cent of the basilar length— a very slight re- 
duction from the ratio for Sacramento Valley specimens (see table 3). 
Skulls examined from the southern margins of the range of audu- 
bonii, in the northern San Joaquin Valley and lower Salinas Valley, 
exhibit the same narrow zygomatic breadth, and, additionally, a 


TABLE 3 

Cranial Relationships Expressed in Percentages for the Various Races or 
& 'ylvilagus audubonii Occurring in California 


Ratio of 
zygomatic 
breadth 
to 

basilar 

length 


Ratio of 
length 
of nasals 
to 

basilar 

length 


Ratio of 
width 
of nasals 
to 

length 
of oasuls 


Ratio of 
palatal 
length 


to 

basilar 

length 


Ratio of 
length 

»f molar senes 
to 

basilar 

length 


S. a. audubomi 
S. a. valltcola 
S. a. sanctidiegt 
S. a. anzonae 


<?<? 9 9 

65.5 65.9 

64.3 63.2 

65.3 65.1 

65.3 65.1 


o-cT 9 9 

55.5 55.3 

56.6 55 6 
57.5 57.9 
56.2 53.8 


d’V 9 9 

48.0 48.0 

44.6 44.5 

45.1 45.9 
45 1 45.9 


cf d’* 9 9 

10.4 10.5 

10.5 10.3 

10.3 10.6 
10 3 10.6 


dV 

9 9 

24.7 

24.6 

23 7 

23.7 

24.4 

24.7 

24.4 

24.7 


relatively shoitened molariform series. Similarly, the ears show a 
slight increase in length. The rostrum, however, remains propor- 
tionately broad as seen in those from the San Francisco Bay region 
and farther north. 

Measurements .— The average and extreme measurements of 5 
adult males fiom Tehama, Butte and Yolo counties arc as follows: 
Total length, 385.4 (372-397); tail vertebrae, 56.0 (45-60); hind 
foot, 88.6 (83-94); ear from notch (2 specimens), 70-71; ear from 
crown (4 averaged), 84.0 (81-86); basilar length, 53.0 (52.0-54.1); 
zygomatic breadth, 34.7 (33.9-35.2); postorbital constriction, 11.8 
(1 1.0-12.6); length of nasals, 29.4 (28.2-30.4); width of nasals, 14.0 
(13.2-15.4); length of molar series, 13.1 (12.1-12.6); diameter of 
exteinal auditory meatus, 4.4 (4. 2-4. 5); breadth of bi a in-case, 22.6 
(21.6-23.6); length of palatal bridge, 5.5 (5. 1-5.9). The average and 
extreme measurements of 7 adult females from Tehama, Butte and 
Yolo counties are as follows: Total length, 385.4 (375-400); tail verte- 
bra:, 51.3 (39-56); hind foot, 90.1 (81-93); car fiom notch (4 av- 
eraged), 72.8 (72-75); ear from crown (6 averaged), 84.0 (80-90); 
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basilar length (6 averaged), 53.2 (5i-9~54-5); zygomatic breadth, 35.2 
(34.0-36.7); postorbital constriction, 12.2 (11.2-12.8); length of na- 
sals, 29.4 (27.7-31.0); width of nasals, 14.1 (12.7-15.9); length of 
molar series, 13.1 (12.2-14.3); diameter of external auditory meatus, 
4.4 (3. 9-4. 7); breadth of brain-case (6 averaged), 22.4 (21.6-23.2); 
length of palatal bridge, 5.6 (5.0-6. 1). 

Weights.— The average and extreme weights of 3 adult males fiom 
Tehama and Butte counties are 841.0 (755 7-907. 5) grams. The av- 
erage and extreme weights of 4 adult females from Tehama and Butte 
counties are, 988.5 (883-1250) grams. 

Specimens examined.— A total of 71 from the following localities: 
Tehama County: Paine’s Creek, 600 feet altitude, 1 ; near Red Bluff, 
300 feet altitude, 3. Butte County: Butte Creek, 4 miles southeast of 
Chico, 1 ; Llano Seco Rancho, southeast of Chico, 8. Glenn County: 
Winslow, 5 miles west of Fruto, 3. Yuba County: Rackerby (coll. 
Calif. Acad. Sci.), 1. Sutter County: Butte Slough, 1 mile west of 
Butte, 1. Yolo County: Rumsey, 2; Grand Island, 2 miles north of 
Knights Landing, 2. San Joaquin County: 6 miles southwest of Galt, 
Tracy Lake. 3; Corral Hollow, 8 miles southwest of Tracy, 1 . Contra 
Costa County: near Albany, 2; Lafayette (coll. Calif. Acad. Sci.), 2; 
2 miles southwest of Walnut Creek, 4; 2 miles northeast of Moraga, 
Moraga Valley, 1. Alameda County: Berkeley, 1; Li\ermore (coll. 
Calif. Acad. Sci.), 1. San Francisco County: San Francisco (1 in 
coll. Calif. Acad. Sci.), 2. San Mateo County: Redwood City, 4; 
Menlo Park, 4. Stanislaus County: 2 miles noitheast of Yernalis, 1; 
La Grange, 1; Turlock, 1. Meiced County: Snelling, 4. Mariposa 
County: Pleasant Valley, 1; Varain, 3. Monteiey County: 2 miles 
south of mouth of Salinas Ri\er (2 in coll. Calif. Acad. Sci.), 8. 

Sylvilagus audubonii vallicola Nelson 
Plate 6, figure 2; Plate 7, figiue 2 

Lcpus svlvaticus auduboni, Truf (1885, p. 601), part. 

Lepus sylvaticus ari zonae , True (1885, p. 601), pai t ; Bryant (1891, p. 
358), pan. 

[Syhrilagus] auduboni, Troi iss\ri (1904, p. 538). pait. 

Lcpus auduboni , Em 101 (1905. p. 345). pait. 

Sylvilagus auduboni vallicola Nfi son (1907, p. 82), oiiginal description; 
N FI. SON ( I 909, p. 216). 

Sylvilagus audubonii vallicola , Mil ler (1912, p. 365). 
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Type-Adult female, skin and skull; No. 31257/43122, United 
States National Museum, Biological Survey collection; from San 
Emigdio Ranch, Kern County, California; collected October 22, 
1891, by Edward W. Nelson; original No. 1353. 

Geographic dish ibuiion . —From central Monterey County, south, 
through the upper Salinas Valley to the Cuyama Valley; inland, in- 
habiting the southern half of the San Joaquin Valley from south- 
western Merced County to the Tehachapi and San Emigdio tanges 
(fig. 19). Zonal range, mostly Lower Sonoian, extending locally into 
Upper Sonoran. Altitudinal range from near sea level up to approxi- 
mately 4000 feet. 

Diagnosis. —Sue, large, with ears 1 datively long; color, pale in 
comparison with auduhonii or sane tidiegi , but somewhat mote yel- 
lowish than arizomc; gray rump patch noticeable; pelage of some- 
what finer texture than in auduhonii ; skull, large, with rostrum 
pioportionatelv slender; auditory bulLe of medium si/e. 

Adult fall pelage . — The following description is based upon an 
average specimen selected from a series taken at Ruttonwillow, Kern 
County. Decidedly paler in geneial than Sxlvilagus a. auduhonii 
with terminal band of black on guard hails ol doisal parts reduced 
in extent; subteiminal band of guaid hairs on back and top of head 
nearly light buff; giay rump patch piesent although not as c onspicu- 
ous as in mizoncc; long haiis on antei ior lims of eais whitish; hairs 
on inner posterior parts of ears becoming only slightly bufiy at ex- 
treme distal tips of ears; nape between clay color and cinnamon-buff; 
tops of foie legs between cinnamon-buff and pinkish cinnamon; 
hind legs above heels slightly biightei than pinkish buff; tops of 
hind feet whiter than in auduhonii. 

Skull (pi. 6, fig. 2; pi. 7, fig. 2).— Si/e, large; 1 ostium of medium 
length, but tapering from a nanow base; zygomata not widely ex- 
panded; brain-case more elongate than in auduhonii ; jugals lel- 
atively slender; anterior palatine foramina proportionately long; 
palatal bridge of medium length; auditory bulke slightly larger than 
seen in auduhonii ; molar series relatively short. 

Compared with sanctidiegi , vallicola possesses a rostrum which is 
more slender basally, has less widely expanded zygomata, slightly 
heavier jugals, a shorter palatal bridge and shot ter molar series. For 
furthei comparisons see auduhonii and anzonce. 

Remarks— A' he lace vallicola ? as here nuclei stood, consists of cot- 
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tontails occupying a very broad area of intergradation between the 
races audubonii and anzmuc, both of whit h possess many characters 
developed to the opposite extreme for the species in California. The 
area is so extensive and the change, in rcgaid to c haracters studied, 
so gradual in many instances that to eliminate the name vallicola 
would be impractical. In so far as was determined vallicola was not 
seen to possess any distinctive characters, either externally or crani- 
ally, which would set it apart from the more northern and southern 
races with which it comes into contact. As regards body size, basilar 
length and length of rostrum it varies but little Irom audubonii , 
whereas, in respect to such charac ters as color, length of molar i form 
series and width of nasals, it is seen to be nearly intermediate be- 
tween audubonii and arizoncr. The car length of vallicola from the 
southern San Joaquin Valiev is ecpial to, if not slightly longer than, 
that of tvpical anzoiuc , although the auditory bullae fail to show a 
corresponding increase in size, being only slightly larger than in 
audubonii . 

Specimens from central Fresno County exhibit an intermediate 
condition between audubonii and vallicola in color, shape of ros- 
trum and si/e of auditory bulLr. In the Salinas Valley a gradual 
transition is evident, in tegard to color , fionr a dark audubonii type 
at the non hern end to a color in southern Monterey and extreme 
western Fresno counties which is identical with that seen in the 
southern San Joaquin Valley. In the vicinity of Soledad, Monterey 
County, the* c olor is intermediate between that of the two races. "With 
respect to cranial characters, a series of six adult males from the 
upper Salmas Valley show a c lose approach to tv pica I vallicola as may 
be seen by comparing the following ratios with those given in table 
‘p ratio of breadth of nasals to length of nasals, .45.8 per cent; ratio of 
zygomatic breadth to basilar length, 63.8 percent: ratio of length of 
molar iloi nr ser ies to basilar length, 29.9 per cent. Six adults in fresh 
winter pelage from Walker lkrsin, Kern County, agiee with typical 
vallicola in c ranial characters, showing, howevei , considerable varia- 
tion in color. Some of these specimens show a close approach to 
auzenne as seen by the pinkish tone of pelage. The palest example 
seen of this race is an adult from the Cuyama Plains, Santa Barbara 
County. 

Measurements.— The average and extreme measurements of 13 
adult males Irani southern Tulare and southwestern Kern counties 
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are as follows: Total length, 389.7 (375-406); tail vertebra, 51.4 (40- 
67); hind foot, 88.9 (84—92); ear from notch (5 averaged), 78.6 (77- 
81); ear from crown (9 averaged), 95.3 (92-102); basilar length, 53.2 
(5 !. 3-55. 7); zygomatic breadth, 34.2 (33.2-34.9); postorbital con- 
striction, 12.0 (10.4-13.4); length of nasals, 30.1 (28.5-31.5); width 
of nasals, 13.4 (12.6-14.6); length of molar series, 12.6 (12.1-13.1); 
diameter of external auditory meatus, 4.7 (4.3-54); breadth of brain- 
case (12 averaged), 22.6 (22.0-23.6); length of palatal bridge, 5.6 
(4. 7-6.3). 

The average and extreme measurements of 9 adult females from 
southwestern Kern County are as follows: Total length, 409.1 (390- 
434); tail vertebra (8 averaged), 52.2 (40-64); hind foot, 89.7 (85- 
93); ear from notch (3 averaged), 81.3 (81-82); ear from crown (4 
averaged). 94.5 (92-97); basilar length (7 averaged), 54.1 (53.0-55.1); 
zygomatic breadth (8 averaged), 3^.2 (33.2-35.0); postorbital con- 
striction, 11.6 (10.4-12.6); length of nasals, 31.0 (29.4-33.9); width 
of nasals, 13.8 (13.2-14.8); length of molar series, 12.8 (12.5-13.1); 
diameter of external auditory meatus (8 averaged), 4.5 (4.2— 4.9); 
breadth of brain-case (7 averaged), 22.9 (22.3-23.5); length of palatal 
bridge, 5.6 (5.2-6. 1). 

Weights .— 1 The average and extreme weights of 7 adult males from 
southwestern Kern County are 912.2 (835.0-987.5) giams. The 
weights of 2 adult females from southwestern Kern County are 1096 
and 1 190.8 grams. 

Specimens examined— A total of 86 from the following localities: 
Meiced County: Los Banos (coll. Calif. Acad. Sci.), 1; Sweeney’s 
Ranch, 22 miles southwest of Los Banos. 4. Madera County: Ray- 
mond, 940 feet altitude, 3. San Benito County: Cook, 1300 feet alti- 
tude, Bear Valley, 1; Hernandez, 1. Monterey County: near Soledad 
(1 in coll. Calif. Acad. Sci.), 4; Jolon, 2; 2-214 miles east of Bry- 
son, 1500 feet altitude, 5: Bryson (coll. Calif. Acad. Sci.), 1. Fresno 
County: Lane Bridge, 10 miles north of Fiesno, 2; 1 miles north 
ofMendota, 176 feet altitude, 1; 12 miles west of Fresno, 3; Minkler, 
2; Dunlap, 2; Panoche Creek, B.M. 503, 1; Waltham Creek, 414 
miles southeast of Priest Valley, 1 850 feet altitude, 2. Tulare County: 
Tipton, 266 feet altitude, 1; 1 mile north of Lai li mart, 1; 7 miles 
north of Springville, 2100 feet altitude, 1 . Kern County: Fay Creek, 
6 miles north of Weldon, 4100 feet altitude, 2; Onyx, 2750 feet alti- 
tude, 2; Isabella, 2500 feet altitude, 3; Bodfish, 2400 feet altitude, 2; 
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Thompson Canyon, Walker Basin, 3500-3900 feet altitude, 5; near 
Buttonwillow (8 in coll. Calif. Acad. Sci.), 14; McKittrick, 1111 feet 
altitude, 1; east side of levee, Buena Vista Lake, 298 feet altitude, 1; 
8 miles west of 20 miles south of Bakersfield, 1 ; San Emigdio Creek, 
8; FortTejon, 1. Santa Barbara County: Cuyama Plains (coll. Calif. 
Acad. Sci.), 1. Ventura County: Mt. Pinos, 3; Cuddy Canyon, 4. 

Sylvilagus audubonii sanctidiegi Miller 
Plate 6, figure 3; Plate 7, figure 3 

Lepus sylvaticus var. auduboni , Allen (1875, p. 434), pait. 

Lepus sylvaticus auduboni , True (1885, p. 601), part. 

Lepus floiidanus sanctidiegi Mil ler (1899, p. 389), original description. 
Lepus auduboni sanctidiegi , Elliot (1901, p. 283), part. 

[Sylvilagus] auduboni, Trolessart (1904, p. 538), part. 

[Sylvilagus auduboni ] sanctidiegoi , Trouessart (1904, p. 538). 

Sylvilagus (Sylvi lagus) floridanus sanctidiegi, Lyon (1904, p. 336). 
Lepus sanctidiegi, Elliot (1905, p. 345). 

Sylvilagus auduboni sanctidiegi. Nelson (1909, p. 218). 

Sylvilagus audubonii sanctidiegi Mu 1 1 r (1912, p. 366). 

Type,— Adult female, skin and skull: No. 60668, United States 
National Museum; from near Monument No. 258 (Pacific Ocean'), 
Mexican boundary line, San Diego County, California; collected 
July 10, 1894, by Dr. Edgar A. Meat ns. United States Army; orig- 
inal No. 3783. 

Geographic distribution.— Coastal .southern California, west of the 
crests of the coast ranges, from Ventuia County south to Lower Cali- 
fornia (fig. 19). Zonal tange. Lower and Upper Sonoran. Altitudinal 
range, from sea level to mote than 1000 feet. 

Diagnosis.— Similar to Sylvilagus a. audubonii in respect to large 
size, short ear length, daik coloration and harsh quality of pelage; 
skull, closely resembling that of audubonii fiom uhich it may be 
distinguished by the following chaiactcrs: rostrum longer and rela- 
tively narrower at base, jtigals moie slender and palatal bridge 
longer. 

Adult fall pelage.— The following description is based upon an 
average specimen from San Diego, San Diego County. Very similar 
to Sylvilagus a. audubonii but averaging slightly darker; nape ochra- 
ceous-tawny; tops of fore legs a trifle brighter than in audubonii; 
buffy color seen on tops of hind feet between toes tending to extend 
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farther bark in sanctidiegi than in other races of audubonii occur- 
ling in California. 

Skull (pi. 6, lig. 3; pi. 7, fig. 3).— Size, large; rostrum about inter- 
mediate in shape between that of audubonii and that of vallicola, 
although nasals are longer, in proportion to basilar length, than in 
either of these races; zygomata lather widely expanded; jugals pro- 
poi tionately slender; antei ior palatine foramina relatively short and 
broad; palatal bridge long; auditory bulla* averaging slightly huger 
than in audubonii; molar series long. 

When skulls of sanctidiegi from the southern coastal area are com- 
puted with those of audubonii fiotn the northern Sacramento Valley 
the main differences to be noted aie as follows: sanctidiegi possesses 
a more elongate rostrum which is relatively narrower at base, a 
longer palatal btidge and mote slender jugals. 

Remark s\— The subspecific characters ascribed to the race sancti- 
diegi from coastal southern California differ so little from those of 
audubonii fiom not them California that, if it were not for their 
geographic separation, there would hardly be justification fot the 
application of separate subspecific name's. The si/e diffidences aie 
only average ones and pi a< tically fall within the range of individual 
variation. The color differences are even more difficult to discern. 
Nelson (1909, p. 218) expressed the opinion that sanctidiegi was 
somewhat paler than audubonii . 7 he material used in this study in- 
dicates the rev eise, namely, that san< tidiegi is inclined to be vei ) 
slightly darker than audubonii . Considering that sanctidiegi is mote 
strictly coastal in distribution than audubonii which, for the most 
part, inhabits the dry Sacramento Valley, and that daik coloiatioti 
and proximity to the coast seem to be correlated in California, this 
would normally be expected. 

This typical dark coloration is manifested only in the immedi- 
ate vicinity of the coast from Ventura County south to San Diego 
County. Farther east along the western slopes of the coast ranges 
ther e is tendency towaid a paler coloration. This c ondition is true 
of specimens from Colton, San Bernardino County, Vallivista, River- 
side County and central San Diego County. Two specimens in fresh 
pelage from San Felipe Canyon, San Diego County, are intermedi- 
ate, in respect to color, between sanctidiegi and anzonev, if anything, 
approaching closer to the desert race. 

\s regards cianial features, the change from sanctidiegi to ari- 
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zonce is first noted in the more eastern population of sanclidiegi as 
a dimunition in si/e which, to a certain extent, is correlated with a 
lesser total length of body. The reduction, however, in si/e of skull 
is of greater degree than that of body length as we go horn west to 
east. Farther east than the point at which reduction in si/e of skull 
occurs, a decrease in width of base of rostrum and in zygomatic 
breadth is seen. Still larther east, increase in size of auditoiy bulla* 
takes place. The last three changes aie considered more in detail 
under the race auzoinv (see p. 124). Color is, ol course, the first 
character to change. Cottontails from near Colton, San Bernardino 
County, although considerably paler than those from the coast, do 
not show appreciable cranial differences distinguishing them fiom 
the latter. Specimens from Vallivista, Riverside County, and from 
San Felipe Canyon, San Diego County, in addition to their some- 
what pallid coloration, possess skulls with a basilar length most 
closely resembling that of auzoruc. In three other characters, namely, 
shape ol rostrum, zygomatic breadth and size ol auditory bul lie, they 
differ but little from sanctidicgi and accordingly are here included 
with this race. 

Measurements.-- I'hv a\ erage and extieme measurements of 9 
adult males from Los Angeles and San Diego counties are as follows: 
Total length, 389.2 (360-4 10): tail vertebra?, 46.4 (30-55); hind foot, 
86.8 (80-90); car from crown (6 averaged), 8(i.o (80—92); basilar 
length, 53.0 (51.3-55.7); zygomatic breadth (8 averaged), 34.6 (33.4- 
35.9); postorbital const 1 id ion, 12.1(1 1. 1-12.8); length ol nasals, 30.5 
(29.3-31.8); width of nasals, 14.4(13.7-15.3); length of molai series, 
13.0 (12.1-13.5); diameter ol external auditory meatus, 4.4 (3.9- 
4.7); breadth ol biain-case, 22.9 (22.4-23.4); length of palatal biidgc, 
5 9 (5.4-6. j). The average and extieme measurements of 11 adult 
females itom coastal Los Angeles and San Diego counties are as fol- 
lows: Total length (10 averaged), 395.8 (380-418): tail vertebra? (10 
averaged), 57.8 (48-69): hind loot ( 10 a\ eraged), 86.1 (80-90); basi- 
lar length (10 averaged), 53.6(52.2-55.3); zygomatic bieadth, 34.7 
(3 ] .0-35.4); jrostoihit.il constriction, 12.1 (11.0-13.5); length ol na- 
sals, 31.0 (29.0-33.0); width of nasals, 14.2 (13.2-15.3); length ol 
molar series, 13.2 (12.9-13.5); diameter of external auditory meatus, 
4.5 (3-8-J.8); breadth ol biain-case (9 aveiaged), 23.2 (22.4-23.9); 
length ol palatal blidge, 5.9 (4.6- 6.6). 

Specimens examined.- A total of 56 lrom the following localities: 
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Ventura County: Sespe, 1; Ventura, 5. San Bernardino County: 
Reche Canyon, near Colton, 5. Los Angeles County: near Pasadena, 
10; Monrovia (coll. Calif. Acad. Sci.), 4. Riverside County: Valli- 
Vista, 2. San Diego County: Warner Pass, 1; San Marcos (1 in coll. 
Calif. Acad. Sci., 3 in collection Ralph Ellis), 4; Escondido (1 in col- 
lection Ralph Ellis), 2; Witch Creek, 2; Julian, 5; San Felipe Can- 
yon, 2; Cuyarnaca Mountains, 1 ; San Diego, 3; Point Loma, 2; Chula 
Vista, 1; Otay Valley, 1; Tijuana River, 3; Dulzura, 2. 

Sylvilagus audubonii arizonae Allen 
Plate 6, figure 4; Plate 7, figure 4 

Lepus sylvaticus var. auduboni , Ai.len (1875, p. 434), part. 

\Lepus sylvaticus] var. anzonce Allen (1877, p. 332), original description. 
Lepus sylvaticus arizonce,, True, (1885, p. 601), part, 

Lepus aiizoruc, Merriam (1890, p. 76); Eli iot (1905, p. 349). 

J.epus auduboni sane ti die gi, Elliot (1901, p. 283), part. 

Lepus laticinctus Elliot (1903, p. 254). 

Lepir l[aticinctus\. rufipes Ei 1 10 1 (1903/7, p. 254). 

Sylvilagus ( Sylvilagus ) arizoner , Lyon (1904, p. 33d). 

Sylvilagus arizonce, Lyon and Osgood (1909, p. 31). 

Sylvilagus auduboni arizonce, Nelson (1909, p. 222). 

Sylvilagus audubonii arizonce, Miller (1912, p. 367). 

Type.— Adult male, skin only (no record of skull, fide Lyon and 
Osgood, 1909, p. 31); No. 8439, United States National Museum; 
from Beale [Beall’s, or Beal] Spring, 3 miles northwest of Kingman, 
Mohave County, Arizona; collected September 8, 1865, by Dr. El- 
liott Coues; original No. 1563. 

Geographic distribution.— The desei t regions of southeastern Cal- 
ifornia from near Benton Station, Mono County, south through 
Inyo County to and including, the Mohave and Colorado deserts 
(fig. 19). Zonal range, Lower Sonoran. Altitudinal range, from be- 
low sea level, as in Death Valley, to nearly 6000 feet. 

Diagnosis.— Size, small; ears proportionately very long; pelage of 
soft texture, possessing a pinkish tinge in mass effect; pale gray rump 
patch conspicuous; skull, small, with rostrum rather slender; audi- 
tory bullae actually as well as relatively larger than in any other race 
of this species in California. 

Adult fall pelage.— In general, much paler than either audubonii 
or sanctidiegi and of a more pinkish tone in contrast to vallicola; pel- 
age very soft in contrast to the other three races herein considered. 
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The following description is based upon an average specimen fiom 
the west side of the Colorado River near the California-Nevada 
boundary line, Nevada. Subterminal band of overhairs on back and 
top of head pinkish-buff; apical band of black about as in vallicola ; 
rump conspicuously gray with subterminal band of guard hairs 
white; hairs on anterior rims and inner posterior parts of ears near 
tips more nearly white than in audubonii; nape somewhat paler than 
pinkish-cinnamon; tops of fore legs nearest pinkish-cinnamon but 
paler; backs of hind legs above heels between light ochraceous-buff 
and light pinkish-cinnamon; hind feet more heavily haired than in 
audubonii. 

Skull (pi. 6, fig. 4; pi. 7, fig. 4).— Size, small; rostrum of medium 
length, tapering from a moderately narrow base; brain-case rather 
narrow; zygomatic breadth somewhat gi eater, relatively, than in 
vallicola; jugals slender; anterior palatine foramina short; palatal 
bridge of medium length; auditory bullae large, both actually and 
relatively; molar series proportionately long. 

This race differs cranially from both vallicola and sanctidiegi by 
its smaller size and possession of veiy large auditory bullae. From 
vallicola it may fuithei be distinguished by a relatively greater 
zygomatic breadth (although actually less) and a relatively longer 
tooth row. Other characters distinguishing aiizoncc from sanctidiegi 
are possession by the former of relatively shorter nasals and shorter 
palatal bridge. 

Remarks .— There is considerable color variation throughout the 
range of the race arizonce. I11 the Owens Valley region from southern 
Mono County, south to Keeler, Inyo County, there is a tendency 
toward a more yellowish coloration on the guard hairs than is seen 
on animals from other parts of the range of anzonre . This tendency 
toward vallicola is also indicated in the 1 datively small size of the 
auditory bulla?. With respect to other cranial proportions and si/e of 
body, cottontails from this area agiee with anzona\ 

Only three specimens were examined from the west side ofWalker 
Pass— all in worn pelage. The skulls ol two of these aie unusually 
small with pioportionately small auditory bulke.The other skull is 
of average size for members of this race and possesses relatively large 
bullae. An adult in fresh pelage taken in Kelso Valley, Kern County, 
is quite similar to specimens from Owens Valley. 

The manner of change in cranial characters from x>allicola to ari- 
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zona ’ essentially resembles the change fiom sanclidiegi to atizornr . 
Specimens arranged geographically across the areas of intergrada- 
tion show first a great reduction in size of skull. This is followed by 
a den ease in relative breadth of base of rostrum and of zygomatic 
breadth and, finally, by a marked inc lease in si/e of auditory bullae. 
The latter ultimately appear very much inflated in typic al skulls of 
the race arizome . 

A careful study of 1 1 specimens, 9 of them adults, from Death Val- 
ley, Inyo County, has shown that cottontails from this region differ 
slightly from those from other localities within the range of this race. 
The ears average somewhat longer, although a corresponding in- 
crease in size of auditory bullae is not evident. Another feat me chat- 
acteristic of cottontails from Death Valiev is their extiemelv pallid 
coloration and most pionounc ed ashy gray rump patch. These c har- 
acters while slight, too slight I believe to warrant the use of the name 
tuftpes pro j rosed by Elliot (1903/;, p. 25 j bare constantly present and 
of distinct interest lrom the standpoint ol geographic variation. 

Specimens from the west sideol the Colorado Rivet, near Needles, 
San Bernai dino County, have been considered as typical of this 
race, agteeing closely with the description given bv Nelson (1909, 
pp. 222 -223) for anzona\ One adult liom j miles southwest of 
Dolan’s Spring, Mohave County, Arizona, not far liom the type 
locality, shows no appieciable difference lrom those of the set ies 
from the west side of the Colorado River. 

Seven adults, in worn pelage, from near Salton Lake and along 
the Alamo and New rivers, Imperial County, exhibit a dec idedly 
reddish tone ol coloration as was noted ol other specimens of cotton- 
tails from this region by Nelson (of), (it., pp. 22. j -22 5). This is prob- 
ably not as marked in new pelage, more than likelv being mostly 
the result of the ac tion of extremely alkaline soil upon the hair for 
man> months. Winter-taken skins of adults from near the Alamo 
River just south of the border of Lowei California ate but slightly 
more reddish than comparable skins from nor tlr along the Colorado 
River in Sarr Bernardino County. 

Along the wester n edge of the Mohav e and Color ado deser ts mem- 
bers of this rac e, while pale in color and possessing small skulls, show 
a distinct deer ease in si/e of auditory bid he. This condition is seen in 
specimens from Fairmont, Antelope Valley, and Palm Springs, Riv- 
erside County. Still farther west along tire eastern slopes of the 
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southern coast ranges, the rostrum becomes broader basally, the 
zygomatic breadth greater as in sanctidiegi and the color darker, 
intermediate between that of the coastal and desert races (see Re- 
marks under sanctidiegi, p. 121). 

Measurements.— The average and extreme measurements of 6 
adult males from the west side of the Colorado River from near the 
California-Nevada boundary line in Nevada south to the Riverside 
Mountains, Riverside County, are as follows: Total length, 351.3 
(340-372); tail vertebras, 40.7 (35-48); hind foot, 85.0 (80-88); ear 
from notch (4 averaged), 78.0 (77-80); ear from crown (3 averaged), 

88.7 (86-90); basilar length, 50.5 (48.1-51.7); zygomatic breadth 
(5 averaged), 33.0 (32.4-33.5); postorbital constriction, 11.9 (11.4- 
13.0); length ol nasals, 28.4 (26.7-31.4); width of nasals (5 averaged), 

12.8 (12.4-13.5); length of molar scries, 12.3 (11.7-12.7): diameter 
of external auditory meatus, pg (4.4— 5.2); breadth of brain-case, 

21.7 (21.0-22.7); length of palatal bridge, 5.2 (4. 5-5*7). 

The average and extreme measurements of 6 adult females from 
the west side of the Colorado River from near the California-Ne- 
vada boundary line in Nevada south to the Riverside Mountains, 
Riverside County, are as follows: Total length, 355.2 (340-375); tail 
vertebra?, 42.3 (33—53); hind foot, 81.8 (78—88); ear from notch (3 
averaged), 85.0 (78-89); ear from crown (1 specimen'). 96.0; basilar 
length, 49.8 (49.4-51.5); zygomatic breadth, 32.4 (31.8-33.2); post- 
orbital constriction (5 averaged), 11.6 (11.1—12.6); length of nasals, 

26.8 (26.5-27.9); width of nasals, 12.3 (1 1.8-13.3); length of molar 
series, 1 2.3 (1 1.8-1 2.6); diameter of external auditory meatus (5 aver- 
aged), 4.6 (4. 1-4.9); breadth of brain-case (5 averaged). 21.5 (21.3- 
21.8); length of palatal bridge, 5.3 (4.9-6. 2). 

H 'eights .— The average and extreme weights of 4 adult males from 
the west side of the Coloiado River near the Calilornia-Nevada 
boundary line, Nevada, are 708.7 (636.5-770.5) grams. The weights 
of 2 adult females from the same locality are 678.9 and 743.0 grams. 

Specimens examined— A total of 78 from the following localities: 
Mono County: near Benton, 5300-5639 feet altitude, 4: Oasis, 5000 
feet altitude, 1. Inyo County: 2 miles west of Laws, 2; Bishop (collec- 
tion Ralph Ellis), 1; Independence, 3900 feet altitude, 1; neai Lone 
Pine Creek (2 in collection Ralph Ellis), 3; Tuttle Creek, 1500 feet 
altitude, 1 ; Keeler, 3604 feet altitude, 1 ; near Furnace Creek Ranch, 
Death Valley, —178 feet altitude. 1 1 ; Little Lake, 3100 feet altitude, 
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i. Kern County: west slope of Walker Pass, 4600 feet altitude, 3; 
northwest part of Kelso Valley, 4200 feet altitude, 1. Los Angeles 
County: Fairmont, Antelope Valley, 2. San Bernardino County: 
Victorville, 1; Cushcnberry Springs, San Bernardino Mountains, 4; 
Cactus Flat, San Bernardino Mountains, 1; west side of Colorado 
River, opposite The Needles, 1; 29 miles south of Needles (collec- 
tion Ralph Ellis), 2: Oro Grande, 2. Riverside County: Banning, 1; 
Palm Springs, 1; Indio (coll. Calif. Acad. Sc*i.), 1; Mecca, 6; River- 
side Mountains, 9; Blythe, 2. San Diego County: Vallecito, 1. Im- 
perial County: Salt Creek, 2; Sal ton Sea, 3: New River, near Salton 
Sea, 1; Bra w lev, 1; (i miles west of Imperial, 1; Silsbee, 1; west side 
of Colorado Ri\er opposite Cibola, 2; 8 miles east of Picacho, 1; 
5 miles northeast of Yuma, 1; near Pilot Knob, 1. 

LIFE HISTORY 

Among the various species ol rabbits inhabiting western Noith 
America the Audubon cottontail is piobably exceeded only by the 
black-tailed jack rabbit in ability to exist under many different en- 
vironmental conditions. In zonal disti ibution the range of this 
species extends iiom Upper Sonman (locally, even Transition) in 
northern California to AiidTiopical in the Cape region of Lower 
California. On the Great Plains of the Middle West its tange oveilaps 
that of the eastern cottontail (Sylvilagus flondmius). In general, how- 
ever, the Audubon cottontail may be considered as an inhabitant 
largely of the Lower Sonoran Life Zone. The gi eater portion of its 
range in California occ upies the inteiior valleys and southeastern 
deserts. 

Along the lower limits of the chapa rial belt of the inner and south- 
ern coast ranges and of the Sierra Nevada foot hills cottontails may 
be found mutually occupying cover with brush rabbits. Unlike the 
latter they never penetrate far into chapanal areas. Cottontails are 
equally capable of existing in open grass land and desert wheie 
shelter is most often derived from burrows. 

Along the Sacramento River bottom land in Butte County, south- 
west of Chico, cottontails were noted in brushy tracts composed 
chiefly of willow ( Salix spp.), buttonwillow ( Cephalantlms occidcn - 
tabs) and wild grape ( Vi l is califomica). Rabbits were observed only 
in patches of brush adjacent to clearings err meadow land. 
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In the Berkeley Hills, above the University of California, cotton- 
tails were seen to be largely confined to more open hillsides rather 
than brushy canyons. They were noted most often near occasional 
patches of arroyo willow (Sahx lasiolepts). 

Along the inner coast lange, in western Fresno County, cottontails 
weie rather commonly seen at the edges of brush land, consisting 
principally of chamisc {A denostoma fascu ulatum ), also on hillsides 
where loose stands ol chamise were intermingled with certain othei 
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plants such as hi mdu 1 \ou nasufohum and Enoonnuin sp 'I'hev 
were quite numerous on open grassy hillsides, in creek bottoms and 
along di\ gullies wheie theie was little or no \egetation co\ei. 

Most ol tlu* held obsei \ at ions made on this spec ies w ei e obtained 
along the* west side ol the San Joaquin Ri\er. in San Joaquin and 
Stanislaus counties, between the years ol 1930 and 19*52. Streamside 
associations weie lound extremely suitable for cottontail habitation. 
The dominant tiee growth burning pair ol these associations con- 
sisted princ ipallv of valley oak (Ouncu : s lobata), black willow ( Sahx 
nigra) and, occasionally, cottonwood (Populu : s fmuouti). Beneath 
these trees were dense jungles of wild rose (Rosa calif arnica) (fig. 20) 
and blackberry (Rubies vitifohus). Thickets of sandbar willow (Salix 
scssili folia) weie sometimes present. Fiequentlv Bacchaus douglassi 
was noted growing along the outei margins of sue h associations. l)ur- 
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ing the spring and summer months coves along the edges of this 
brushland often contained growths of nettle ( Urtica gracilis) and 
sedge ( Carex ) as well as grass. Where the jungleland was relatively 
broad and dense, extending back three or four hundred yards from 
the river, whose course it paralleled, only the outer margins were 
found to be inhabited by cottontails. Thorough search in the center 
of such tangles failed to show any signs of rabbits either in the form 
of tracks, trails or droppings. Clearings were apparently essential 
for the presence of members of this species. As a general rule a short 
ways from the river the brushland became more penetrable with 
open, grassy spaces alternating frequently with patches of brush. The 
greatest numbers of individuals weic noted in these situations and 
along the margins of the brush next to meadow land. Accumulated 
drift occasionally was found as suitable as vegetation for occupancy 
by rabbits. A number of cottontails were seen living in the nearby 
fields, especially along gullies. These animals frequented burrows 
which were either out in the open or, as was more often the case, 
situated beneath solitary black willows or at the bases of old dead 
stumps. 

Near Earlimart,Tulaie County, cottontails were commonly found 
living in old squirrel holes in the “hog-wallow land” (Dixon, MS). 
Dice(ig26, p. 2o)speaks of cottontails on the floor of the San Joaquin 
Valley in Fresno County, as living “under old buildings, about lum- 
ber and brush piles, and in old weedy fields!’ He likewise mentions 
an instance where a cottontail was seen at dusk in an open field of 
short grass at least one-quarter of a mile from brush or high weeds. 
Individuals of this species were observed by the present writer in 
Juniper and C7/ry5o£/?tfram*5 associations near Bod fish, Kein County. 

Along the Colorado River in southern Nevada, cottontails were 
observed near arrow-weed ( Pluchea scricea) associations, on the 
floors of dry washes where screw-bean mesquite ( Prosopis pu bcsccn s) 
and catclaw {Acacia greggii) provided suitable cover, also about the 
bases of rocky canyon walls. 

General Habits and Behavior 

Forms, burrows and hat /a.— Cottontails inhabiting open situations 
appear to frequent burrows during the major portion of their daily 
periods of inactivity. In certain instances, however, individuals of 
this species may be found in forms even where they are living away 
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from brushy cover. These forms often resemble those of jack rabbits 
in that they merely consist in cleared spaces, situated in tall grass, 
which are of sufficient size to harbor single individuals. None of the 
forms examined gave evidence of having the earth excavated even 
to a slight extent. In nearly every instance the bottom of the foim 
contained some matted-down grass and a lew dioppings. Short but 
definite trails appeared to lead out a few feet from these structures. 
These forms were found both in open stands of tall grass and in grass 
beneath small trees. 

Burrows, inhabited by cottontails living away from brush, were 
most often found to be situated close to the roots of small trees such 
as willows. The low branches of this ai boreal vegetation afforded 
a certain amount of protection, helping both to conceal the mouth 
of the burrow and the entering or emerging occupant. Usually the 
glass growing close to a burrow entrance was seen to be left un- 
touched so as to provide further protection. Dice (1926, p. 21), in 
speaking of members of this species in San Diego County, says: “Sev- 
eral wete trapped in 1 unwavs radiating from a burrow among the 
deset t brush on the sides of a small ravine near the Scripps Institute!’ 

'The constitution of bin rows occupied by cottontails has gener- 
al lv been attiibuted to animals other than the rabbits themselves 
(c/. Nelson 1909. p. 21; Giinnell and Storer, 1924, p. 228). Whether 
or not this is true was not definitely detei mined. Certain evidence 
gathered during this study, however, tends to ta\or the idea that at 
times these animals mav dig theii own burrows. In southern San 
Joaquin County, on Decembei 18, 1940, a cottontail was loused 
from a form in a clump of grass at the base of an old willow stump 
at i : 40 i\m. This individual ran about twenty yards to a burrow in 
an open field and disappeared. The hole into which it lan very much 
resembled one of the many squill el bin 1 ow\s w hich w ere also present 
in the \ icinity. A large, fan-shaped pile of earth was piesent outside. 
An examination of this bui row on the follow ing morning showed 
it to be filled in with eaith. A new burrow or possibly just a new 
enttance to the same burrow system was piesent just a few’ feet away. 
A large pile of fresh earth, measuiing 49 inc hes in length, and 39 
inches in width acioss the widest portion, w r as present outside of 
the entrance. Footprints of cottontails were numerous on the fresh, 
moist earth making it appear unlikely that any other species of ani- 
mal had done this excavating. A number of fresh, shallow 7 excava- 
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tions were present dose by. These looked like places where the soil 
had been tested to determine the most suitable point for digging. 
On November 29, 1930, in this same general locality, a careful hunt 
through an extensive patch of brush, inhabited by cottontails, re- 
sulted in the finding of a freshly excavated burrow of sufficient si/e 
to harbor an individual of this species. Rabbit tracks were numerous 
here and observations over a considerable period ol time had not 
shown any squirrels to be living in this area. Possibly this hole had 
been lecently dug by some other mammal, but the abundance ol 
rabbit tracks and absence of signs of other species made it seem 
probable that a cottontail was responsible for the work. 

No single bin row system was found having less than two entiances. 
I11 some instances three entrances were noted. The average width 
and height ol the tunnels of five separate bin rows mcasuted was 
found to be five and one-half by seven and three-quarters inches. 
These measurements were taken just inside the mouths of the 
burrows. 

Although forms arc used to some extent by cottontails inhabiting 
brushland a large percentage ol these individuals occupy but lows, 
as do those living in open country. Several times such bin tons weie 
found to be situated at the bases of old burned oak stumps. Dice 
(1926, p. 18) refen ing to cottontails near Ball's Fei rv, Shasta Count \ . 
says that “Some burrows were noted under thick brush in the solt 
alluvial soil of the* river banks!’ In Stanislaus County, on Novem- 
ber 1, 1930, a cottontail was disturbed horn a dusky-footed wood 
rat (Neotoma fuscipe \) nest in a dense willow growth. The animal 
was Jiving in a hollow on one side of the nest pile. The bottom of this 
hollow' was about six inches above the ground. The cavitv was ap- 
proximately one foot in height and sufhciently deep to hold the 
rabbit. 

Rabbits living in thickets have definite runways leading through 
the brush. Quite noticeable trails are also seen in marginal vegeta- 
tion suc h as sedge and tall grass whic It often boideis the huger plant 
associations. Individuals inhabiting open country frequently make 
trails resembling those of ground squirrels. Although these paths 
become quite indistinct beyond the immediate vicinity of brush or 
burrows, nevertheless, judging from the distribution ol pellets in 
the open, a definite preference is shown for nearby tiails made by 
cattle, squirt els or other animals. 
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Characteristic poses and movements .— Although cottontails arc 
exceedingly cautious at all times they appear to be especially wary 
upon lirst emerging into the open to feed in the late afternoon. 
Those individuals inhabiting burrows away irom the protection ol 
brush were usually seen to emerge in the manner described as lol- 
lows: The head was first protruded slightly out of the cntiam e. Alter 
this the posterior portion of the body was drawn up, and the head 
again moved forward until the ears c leared the burrow. During this 
time the front feet weie edged forward with an alternating move- 
ment of the limbs. Following this the labbit would slowly advance 
until it was c lear of the entiance. As soon as the cars were beyond 
the mouth of the burrow they were very gradually, at times almost 
imperceptibly, e levated to an erect position. 

Sometimes a rabbit burrow was found to have a short, troughlike 
1 unway leading gradually from its entrance to the surface of the 
giound. individuals inhabiting such burrows were often seen to sit, 
hunched up and motionless, in these depressed runways for a num- 
ber of minutes betor e going out to for age. On one occasion a cotton 
tail was seen to remain m such a position for a period of twenty 
minutes. Mounds of excavated earth were usually present in from 
of rabbit burrows in the open. The inhabitants of these burrows 
almost imat iably ascended to the tops of suc h mounds immediately 
after emerging. There they would slow ly raise themselves on tlreii 
hind legs until the body was erect. W hen irr such a posture the foie 
limbs were left hanging loosely at the sides or irr front of the bodv 
and the ears were elevated until they were vertical to the ground. 
In one instance in southern San Joaquin County, an individual was 
observed in this position for four minutes, slowly turning fiom side 
to side pivoting otr the soles ol its feet. The entire animal rather 
than just the head w as moved at ouiid to either side. Failing to detect 
the presence of am danger it lowered itself slowly until all four feet 
were on the giound, hopped a lew feet away and began to nibble 
grass. 

Observations were made one evening at dusk on the reaction of a 
cottontail to the approach of a person fiorn a distance. The writer, 
concealed close to a known inhabited rabbit burrow, obscived the 
occ upant to emerge in the previously described manner. Wlren the 
approaching person was first detected bv the rabbit it tan to a second 
burrow entrance, situated above five feet away from the one out of 
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which it had just emerged. Here it paused a moment and then 
dived into the hole. As it entered the ears were lowered before they 
struck against the top of the burrow. A moment after the rabbit 
disappeared its head was seen to protrude slightly. It remained in 
this position a very short time, then disappeared. On November 2, 
1930, while driving along a road in Stanislaus County, at 9:30 a.m., 
a cottontail was seen about one hundred yards from a weed-grown 
gulch. As the car approached, the rabbit stood upon its hind legs in 
much the same manner as a ground squirrel. When the machine was 
ten yards away the animal started to go into a burrow, stopped for a 
brief instant, then loweied its ears and disappeared from sight. 

Cottontails are considerably more wary in the late morning and 
early evening than they are at dawn or dusk. In the evening as it 
gets darker individuals living in the open frequently hop to the 
nearest depression or clump of bushes if not frightened after once 
emerging. Sometimes they will dash across conspicuous openings 
to arrive at such places, at other times, especially if down in a gully, 
from five to twenty yards will be tiavcrscd at a time, followed by a 
biief pause for listening befoie further pi ogress is made towaid the 
chosen feeding site. 

Rabbits whic h inhabit biush or lipaiian growth lead similarly to 
those found in open situations c\cn though they aie less nocturnal 
in habits than the latter. As a rule, cottontails first come to the outer 
margin of such c over where they remain motionless for ten to twenty 
minutes befoie emerging into the open to leed. These points whete 
they 1 email! on the lookout foi danger usually afford them a view 
of the surrounding open land. Where feeding sites were located ad- 
jacent to shaded sides of brush, cottontails were often seen to emerge 
from three to ten feet out in the open to watch. In such instances 
they were seldom noted to sit still for inoie than five or ten minutes. 

Brush-inhabiting cottontails, when alarmed, will invariably run 
toward the shelter of nearby thickets. Usually when they arrive at 
the edge of this protective cover they pause, either facing it directly 
or at a slight angle, until certain of danger, at which time they hop 
into the brush out of sight. Close approach will reveal them hidden 
just inside of the outer margin of sue h thickets. If disturbed lui ther 
they can be heard penetrating deeper into the cover, after which a 
dead silence ensues. Those individuals inhabiting burrows in the 
brush seldom retreat to these hiding places when disturbed after 
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once coming out to feed. Instead they attempt to elude pursuit in 
the brush itself. 

Cottontails living in burrows out in the open can be heard mak- 
ing a thumping noise when alarmed at night. This appears to be 
done by the hind feet when they are on hard ground. It is often 
audible one hundred feet away. Seldom is more than one thump 
heard at a time, although the writer has on several occasions heaul 
two such thumps given in close succession by a single individual 
before it ran. Rabbits living in thickets usually thump only when 
they are further disturbed after once being frightened into shelter. 
T humping appears to be resorted to mostly when maximum num- 
bers are out foraging, although sometimes individuals will do so 
when distui bed dining the day. It may be a danger warning to other 
members of the species in the immediate vicinity. No more than one 
cottontail was evei heaid thumping at a time even though at times a 
number of individuals were alarmed more or less simultaneouslv. 

When running, membeis of this species take small bounds into 
the air in older to clear tufts of grass and other obstacles which may 
be in their wav. As open patches of giound are chosen foi limning, 
cottontails seldom appear to travel in a straight line. Individuals 
were observed at times running as far as 100 yards in the open, pur- 
suing a somewhat zig-zag couise. Grinnell and Storer ( 1924. p. 228^ 
state that in one instance the speed of a running cottontail, observed 
horn a moving tailroad train, was estimated to be about 15 miles 
per hour for a shoit distance. At dawn 01 dusk the white tails of 
these* animals appeal to be especially prominent as the test of the 
body blends well in color with the landscape. Cottontails seen at 
sudi times weie frecjuentlv undisc ei liable when viewed fiom the 
side at a distance of ten yards, whereas individuals which were 11111 
ning diiectly away horn the observer were easily followed by the 
eye to a distance of seventy yards because of the white tail. Imme- 
diately, upon their stopping, however, such labbits are lost to sight. 
This mav be an adaptation to confuse pm suing enemies. One, upon 
watching a running cottontail under such circumstances, tends to 
look only at the conspicuous w hite tail. When this suddenly disap- 
pears, due cither to tlieii stopping or veering off their course, the 
animal seems to vanish completely. 

Regarding the behaviot of cottontails at night in the piesence of 
a light, Sumner (1931. p. 278) states that tliev betaine bewildered 



131 


CALIFORNIA ACADEMY OF SCIENC E S fOt . P\i*i:rs 


and, if forced away from territory familiar to them, may sometimes 
be captured by hand. In western Fresno County, on December 25, 
19^2, the writer came across a cottontail at about one and one-half 
hours alter dark. When the beam of a Hash light was thrown upon 
this animal it ran slowly up a small incline to a pale h of brush. The 
light seemed to confuse the rabbit as it kept its nose to the ground 
as though trying to detect a trail by the sense of smell. 

Low prominent es, such as logs and tree stumps, in cottontail ter- 
ritory were imariably found to have rabbit feces deposited on them. 
This peculiarity appaiently is not limited to this species as it was 
observed among biush rabbits, and has been noted in the e ase of 
the Florida marsh rabbit (Blair, 1936, p. 200). Feces vveie piesent 
on stumps that weie as high as eighteen inches above the giound 
and in one instance an abundance of labbit droppings weie ob- 
served on the top of a conical wood rat nest that was about tluee 
feet in height. Blaii (lor. fit.) for lack of a moie adequate leason to 
at count for this tenclenc y on the pat t of marsh rabbits to delec ate on 
such piominences suggest the instinct lor sanitation as the motivat- 
ing influence. This waiter is inclined to disagree with that sugges- 
tion, as the deposition of leces in the case ol the Audubon cottontail 
is by no means limited to such places. In lad theii present e theie 
appeals to be 11101 e or less accidental, judging fiom the wide distn- 
bution of pellets in cottontail territory. It seems possible that these 
plates aie “lookout posts” used by ceitain individuals altei daik. 
Sumner (1931, p. 278) makes mention of a cottontail at Los Banos, 
Merced County, which was observed for a period of six weeks to 
spend most of its lesting hours on top of a willow limb five and one- 
half feet above the ground. 

Reaction to each othet and to othei species .-- Audubon cottontails 
show but little tendency toward gregariousness. Those individuals 
which live in open fields frequently have their burrows giouped near 
each other. One may sometimes find four or five inhabited burrows 
in an aiea measuring no more than twenty by thirty yards in si/e. 
Fiom here it may be one-quarter of a mile to the next gioup of 
burrows. Such distribution, however, seems to be due to the pai- 
tic ular suitability of these local areas for cottontail occupancy, rather 
than to a w'cll-developcd soc ial instinct on the part of these animals. 
Likewise, gioup feeding w r here four or five individuals will be found 
in a relatively limited aiea appears to be accidental to a considerable 
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extent, due to the unusual attractiveness such places possess. This 
attraction may be due to localized abundance of food plants or to 
the protection afforded by these feeding sites. 

Repeated observations were made upon cottontails and jack rab- 
bits feeding together. No animosity was ever apparent between in- 
dividuals of these two species. To cite an instance, at 4:25 p.m. on 
September cj, 1930. in San Joaquin County, a cottontail and jack 
rabbit were seen dose together, about five yards out fiom a clump 
ol brush. Alter first becoming aware of the observer’s presence both 
animals remained motionless at attention for twelve minutes. Fol- 
lowing this each began to cleanse itself. This was accomplished by 
rubbing the tongue over the body and by licking the fore paws (onl\ 
one being used at a time) and rubbing them over the head. The hind 
feet wei e used to scr atch the body. When the process of cleansing w as 
completed they eat h began to eat grass, the distance separating them 
at this time being about two sards. When the larger animal ap- 
proached too close to the cottontail the latter hopped a shoit dis- 
tance away. 

Calilornia ground squirrels were rroted on occasions foraging 
within three feet of feeding rabbits, neither one bother ing the other. 
The former species was quite common 111 most ol the areas where 
obser \ations were made upon cottontails. Although the bur lows ol 
the squirrels and rabbits were often located within a few feet of each 
other' in no instance was mutual occupancy ol a single burrow by 
members ol both spec ies found to occur. When the soft ear th outside 
ol rabbit burrows was smoothed oil in the morning an examination 
lor tracks in the midalter noon sometimes showed where squiirels 
had come to the entrances and stopped. Tiacks of the squirrels were 
never seen to enter these burrows. 

Cottontails were lound to take advantage ol the warning calls of 
ceitain othei animals indicating the presence ol danger. The warn- 
ing hark ol a ground squirt el was invariably heeded, e\en though 
the squill el sometimes was as iniu h as 150 yards aw a\. 'When making 
observations on rabbits the writer ’s presence was often first detected 
b\ ciows and California jays. The warning cries of these birds when 
given close to leeding cottontails would either cause the latter to 
immediately 1 un to shelter, or to remain perfectly motionless poised 
for instant departure. This heeding, on the part of rabbits, ol warn- 
ing cries ol certain bi 1 els is apparently of rathei widespread occur- 
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rence. Seton (1922, p. 1 19) makes note of British rabbits which take 
advantage of the warning calls of magpies. 

From repeated tests and observations the writer is convinced that 
cottontails rely upon hearing more than sight to detect their ene- 
mies. Individuals of this species would often come quite close to the 
writer when he remained motionless for some time in clearings 
which were used for foraging. On one occasion a cottontail came to 
feed within fifteen feet of the observer. At the same time a jack rab- 
bit came loping along slowly and passed within three feet of the lat- 
ter who was lying motionless in the open. This rabbit stopped a short 
distance away from the cottontail and also began to feed. Crows and 
jays flying overhead occasionally gave warning cries which would 
cause both animals to sit at attention for a few moments. They were, 
however, unable to detect the source of disturbance. Movements of 
the observers fingers passed unnoticed but faint squeaks wetc in- 
stantly detected by both animals. 

In one instaiu e the writer was able to 1 isc silently from a ret lining 
to a sitting posture when a cottontail sitting twenty feet away was 
facing in the opposite direction. This indicated more or less conclu- 
sively that movement directly behind the labbit was not visible to it. 

On the morning of November 29, 1930, in San Joaquin County, 
a slow but steady approach was made to within twenty-five feet ol 
four feeding cottontails. A heavy tule fog which was just rising had 
so saturated the ground and chy glass with moistuic that it was pos- 
sible to advance without making any noticeable noise. The time was 
9:00 a.m. and the slight dissipation of the fog permitted visibility 
up to a distance of about 30 yards. The rabbits gave no indication 
that they were aware of a strange presence, one of them coming to 
feed within ten feet of the observer. A slight noise made purposely, 
however, attracted theii attention instantly and put them on the 
alert. 

The only times that voice was recoi ded was when individuals were 
wounded. Then they would often emit short, high-pitched squeals. 

Food Habits 

Feeding places .— The type of cover that is present in a locality is 
an important factor influencing the selection of feeding sites by 
Audubon cottontails. In areas where these animals live out in open 
fields a long ways from brush they tend to feed in grassy hollows 
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or minor depressions not far distant from their burrows. Very fre- 
quently a preference is shown for gullies or dry washes which pre- 
vent them from being seen at any great distance. Where cottontails 
live close to cultivated fields, containing such crops as alfalfa or 
grain, the margins of these fields are invariably chosen for feeding 
grounds. 

In regions where cottontails inhabit brushy cover adjacent to open 
grassland a considerable portion of the late morning and early eve- 
ning feeding takes place beneath the shelter of the brush. Shrubs arc 
principally eaten at such times. Earlier in the morning and later in 
the evening the open grassland is resorted to lor feeding purposes. 
Less attempt, however, is made on the pai t of these brush-inhabiting 
c ottontails to select hollows in this open land for feeding than is true 
of those animals which live entirely in the open. 

Times of feeding —\ number of physical factors were found to 
affect the daily periods of feeding. Among these may be mentioned 
habitat, season of the year, fog, rain and wind. Normal days, that is, 
days not marked by any unusual climatic conditions, weie taken as 
a standard. All times were recorded in relation to sunrise and sunset 
and in each particular instance an effort was made to indicate, ap- 
proximately, the 1 dative light intensity where individual rabbits 
were obseived lceding (whether in shadow or sunlight, whether 
foggy, cloudy or clear, etc.). 

The term maximum, as here used in regard to populations, lefers 
to a majority number of individuals in an area. For example, at a 
locality in southern San Joaquin County, on November 2. 1930, be- 
tween 3:25 and 3:45 p.m. eight cottontails were observed feeding at 
various points over an area which was appioximatcly 100 by 120 
yards in size. This count was determined by cautious approach to 
certain selected feeding giounds. The area discussed contained a 
known total population of eleven rabbits but eight in this instance 
was considered as maximum. It is piobable that the observer or 
some unknown factoi may have frightened the three other indi- 
viduals into the protective shelter of dense brush before they could 
be recorded. 

Cottontails inhabiting brushy areas where food conditions ap- 
peared normal were observed feeding in maximum numbers at 
about one and one-half hours before sunset. In early winter, how- 
ever, rabbits in a number of localities in the San Joaquin Valley 



138 


CALIFORNIA ACADEMY OF SCIENCES [Oc.Pm’irs 


were found feeding during most of the daylight hours. Such places 
were generally lacking to a large extent in food, as a result of inten- 
sive sheep and cattle grazing. 

Those rabbits which lived in burrows situated in open fields were 
rarely observed out before sunset and maximum numbers were 
never seen feeding before dusk. The average time of appearance of 
the first individual in a “colony” was fourteen minutes after sun- 
down. Within the ensuing hlteen minutes prat tically every member 
of such a “colony” would be out of its bunow. 

Obseivation on the night feeding of cottontails was veiy difficult, 
especially when attempting to determine whether maximum num- 
bers weie out or not. The use of a flashlight afoot proved less satis- 
factoiv than observations aided by the headlights of an automobile 
while driving through teiritory in which cottontails fed. The mam 
drawback to the latter method, howe\er, was that obsei \ at ions were 
limited to areas accessible by mac bine. * 

Individuals were tecoided out in numbers up to three and one- 
half hours after sunset. No con elation between the times of night 
feeding and the phases of the moon could be dehniteh established, 
although a greater number of labbits appeared to be out feeding 
after dark on moonlight nights than on dark nights It is possible, 
however, that, just as in the c ase of brush labbits, the period of night 
feeding is consider ably longer dining the full of the* moon than 
during the remainder of the lunai month. 

Maximum numbers were always observed out feeding at dawn, 
providing the mornings were neither foggy nor v\ indy. The num- 
bers lemained nearly constant until one houi after sum ise. From 
this time on feeding became irregular, although, normally, a few 
individuals were found out feeding up to tlnee hours after sum ise. 
It was not deter mincrl how long beloie dawn cottontails came out 
to feed but, as these animals move out slowly from the shelter of 
brush to feeding places located farther away fiom cover and as they 
were observed out at maximum distances from brush at dawn, it 
would seem likely that there is considerable pie-dawn feeding. 

On winter mor nings when low tide fogs so reduced visibility as to 
render the recognition of objects more than a few feet away impos- 
sible, maximum numbers were not observed out until ten minute's 
before sunrise. These lemained out, on the average, until two boms 
and twenty minutes after sunrise. 
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Wind appeared to greatly interfere with normal feeding. Cotton- 
tails were never observed in the open on windy morning or evenings. 
Occasionally individuals would be lound eating under the shekel 
of loose brush. This aversion to open situations under such circum- 
stances might be interpreted as a protective type of behavior. The 
noise and motion produced by wind would greatly handicap those 
animals which lely laigcly upon lieai ing and sight for the detection 
of natural enemies. 

Manrun of feeding.— Apparently light intensity is an important 
factor governing to a considerable extent the distance from shelter 
that ( ottontails will venture for food. When in direct sunlight they 
stay c lose to hi ush, seldom going more than six to ten feet out into 
the open. In shaded situations, however, they wei e observed to travel 
as much asseventv or eighty \ards along the outei mar gins of brushy 
tiacts to find suitable feeding gi minds. In the evening as darkness 
approaches they seem to be less afraid to \ cut rue into the open. At 
dusk, on occasions, individuals were noted thim yards from ade- 
quate shelter. Cottontails inhabiting burrows in the open were ob- 
served traveling as lat as eighty yards horn their burrows to small 
depressions 01 to shrubs wliic h aided in concealing them. 

\ number of records were made ol the greatest distance out into 
the open awav horn burrow’s or' brush that these animals traveled 
alter dark. These ranged up to r 10 yards. Cottontails invariably were* 
lound farther out in the open at dawn than at dusk. In the morning, 
even after it was quite light, individuals weie frequently noted be- 
tween fifty and si\tv yards away from shekel. Vs the light increased, 
noticeable changes in behavior were apparent Feeding was grad- 
ualh can ied on closer to brush until, altei a certain time, very lew 
indiv iduals were seen. 

"When eating low' vegetation, such as grass, in open situations a 
number of successive mouthfuls are taken. Following this the head 
is elevated and chewing ensues. Anv unusual noise will cause chew- 
ing to c ease immediately. The terminal portions of these plants aie 
chosen as a gcneial rule. T his was always seen to be the case along 
trails wheic grass was growing to any considerable height. Rabbits 
while feeding on low-growing or previously grazed grass, give tire 
impression of draw ing the body along the ground. The neck is grad- 
ually stretched out and the fiont feet are edged forward so as to 
iacilitate the reaching of more distant food material. When it is no 
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longer possible to stretch any farther the hind feet are brought for- 
ward with a small hop and the process is repeated. Thus, if undis- 
turbed, feeding rabbits often travel only five or six feet over a period 
of one-half an hour. 

When edible brush, such as wild rose, is present much of the late 
morning feeding takes place within the shelter of this dense vege- 
tation. Rabbits were frequently observed standing on their hind 
feet, with the fore limbs hanging down and the body held at a slight 
angle forward, eating the higher branches of these plants. All stems 
bitten off by cottontails as well as other species of rabbits are cut at 
an angle of approximately forty-five degrees. These cuts are always 
clean and characteristic. 

Food plants and seasonal variation with respect to food eaten.— 
Audubon cottontails, like most other members of the rabbit family, 
appear to be capable of subsisting upon a large variety of different 
plants piesent in any one locality. The -following is a list of plants 
upon which these rabbits were observed feeding in northern Stan- 
islaus and southern San Joaquin counties, between the summer of 
1930 and the summer of 1931: various grasses (unidentified as to 
genera and species) of the Fescue tribe, foxtail grass (. Hotdeum 
murinum ), galingale (Cy penis spp.), sedge ( Carex spp.), rush (Jun- 
cus spp.), willow ( Salix spp.), valley oak {Quercus lobata ), miner’s 
lettuce (Montia perfoliata), blackberry ( Rub us vitifolius), Califor- 
nia wild rose ( Rosa calif ornica ), common hoarhound {Man ubium 
vulgare ), Baccharis douglasii and California mugwort {Artemisia 
vulgaris var. heterophylla). 

Those animals which lived out in open fields depended almost 
entirely upon grass for food. However, individuals inhabiting brush 
showed considerable variation as regards food plants selected, both 
with the times of day at which feeding took place and with the sea- 
sons of the year. Grass was consumed mostly in the early morning 
and late evening, whereas late morning and early evening feeding 
was largely upon shrubby plants which either provided or were close 
to shelter. 

During the summer months dry grass, supplemented to some ex- 
tent by sedge, wild rose, Artemisia and Baccharis , constituted the 
principal species of plants used for food. Next to the grass, wild rose 
was consumed in greatest quantity. In many places the entire day- 
light periods of feeding were spent in loose rose thickets. The more 
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slender sterns, measuring up to one-filth of an inch in diameter, were 
usually chosen. The leaves were sometimes eaten, at other times they 
were pulled off before the stem was bitten. By December the rose- 
bushes had shed their leaves and ceased to be reckoned with as a 
food item. 

In the fall the list of food plants became greater, due probably 
to the increasing scarcity ol vegetation in general. Dry grass, sedge, 
rush, willow, blackberry, hoarhound, Bacchant and A rtermsia were 
all eaten when food was least abundant. In the late fall a lather heavy 
attack was made upon hoarhound, where it grew in rabbit-inhabited 
areas. All these plants were trimmed quite low. Apparently the bit- 
terness of this spec ies did not act as a deterrent. It was seldom, how- 
ever, that very much was eaten at one time. As a rule several bites 
would be taken, then the feeding individual would eat the surround- 
ing glass for a few minutes, after which time scveial more bites 
would be taken. 

In certain localities a tiansition type of vegetation was found to 
oc cur between the open meadow and the brush association. Willow 
and California mugwort were often seen growing sparingly in such 
areas. Oc casionally labbits were found feeding on these plants. The 
smaller willow shoots weie bitten off in the same manner as wild 
lose twigs. 

In early winter, befoie the gieen glass appeared, considerable 
sedge, rush, blackberry and Baalim is was eaten. During Decembci 
the change in menu from dry to gieen grass was very gradual. As 
the gieen blades became taller and more abundantly inteispersed 
among the chy stems both were eaten together. Careful observations, 
made with field glasses upon feeding labbits. during this month 
failed to reveal any discrimination made legaiding the selection of 
eithei type of glass. Mouthfuls ot both the chy and the green were 
taken. By the middle ol January green glass was very abundant and 
constituted the chief article of food for cottontails until late spiing. 
A small amount ol sedge, miner's lettuc e and mugwoi t was also con- 
sumed during the spring months. 

The effect of rabbit glazing on grass is sometimes very sti iking 
(fig. 21). In northern Stanislaus County observations were cairied 
on for over one year, both oif a patch of brush v\hich haiboied a 
number ol cottontails and on adjacent grasslands where they fed. 
When this studv was fust staited in the fall of the vear it was noted 
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that grass was absent close to the brush. This was attributed to the 
fact that the rabbits inhabiting this cover had grazed it off. However, 
in late winter and spring when green grass was coming up abun- 
dantly elsewhere there was a strip of land averaging approximately 
twelve feet wide, adjacent to the brush, which was almost entirely 
devoid of any vegetation. Apparently the attack by rabbits on the 
grass near the brush was so great that leproduction on the part of 



Hg iii —Showing llir c’ifcc t of cottonl.nl fet'd mg on \cgct.mon dost* to biush Note 
the entile absent t* of di\ glass immediate^ adjacent to a wild lose thicket in noithem 
Stanislaus fount), California Photogiaph taken Ncnembei 11 . m^i. 

those species which grew thereabouts was almost enthely prevented 
as also was leinvasion from distant areas. 

Tn two separate localities within this gencial icgion where obser- 
vations were made upon members of this species alfalfa fields were 
situated adjacent to uncultivated pastiues. Cottontails which in- 
habited areas horn which both types of feeding grounds were readily 
accessible showed a constant pieletence for the alfalfa fields. The 
margins of these fields were quite obviously grazed by the rabbits. 

During the latter part of September, 1933, in moist situations 
along the east side of the Sacramento River in Butte County, Cali- 
fornia, cottontails were observed in small clearings Reding upon 
c 1 eeping eragiostis (Er agios! is hyfmoicles) and spike rush (Elcocharis 
palusti is). These two plants also formed an important part of the 
iood of jack rabbits whic h frequently fed in the same clearings with 
cottontails. 
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On December 27, 1932, the writer was told by a farmer, located 
a short ways southeast of Priest Valley, in Fresno County, California, 
that each year he lost a strip of barley approximately eight feet wide 
and about one-quarter of a mile long, due to cottontails and brush 
tabbits. This could readily be understood as the margin of the field 
along which the loss occurred was immediately adjacent to brush- 
land w hie h rvas Avell inhabited by members of both species. 

In \iew’ of the limited distance that these rabbits will traverse in 
the open it is probable that had the biush been cleared back to a 
distant e ol fifty or sixty yards from the planted grain no appreciable 
loss would have occuried as a result of labbit feeding. 


Reproduction 

ll)ccdnio scy/so/l— The breeding season ol the Audubon cotton- 
tail in Calilornia extends from December to June. Piegnant females 
ha\e been taken during all these months, exclusive of Januaiv. 

Sewn adult cottontails collected on February 7, 1933, near But- 
lomvillow. Rein County, by Dr. F. Raymond Ilall, Mr. Donald 
Me 1 .can and Mr. Ward C. Russell, gave indication that the breeding 
season 111 this locality had already begun. Four of these weie males 
w ith lai gc testes rrreasur ing from 50 to 65 millimeters in length, and 
three weie females, two of which weie piegnant. 

Idle peak of the bleeding season, as shown bv the greatest number 
ot piegnant females, ot c in s dm ing the month of \pril. Young one- 
loiu th to onc-thil d grown lra\ e been taken during every month from 
Mai ch to August. 

Rate of rrjn odu< tion.- Suffic ient data au* lac king ter definiteh 
state the number of litters born annually, but considering the length 
of the 1 bleeding season it is not improbable that in many instances 
this numbei may exceed two. The awrage number of young per 
ltttei. based on lecoids erf nineteen piegnant icmales, is 3.6 Avith 
extremes of 2 and G. It is e\ident iiom these figures that the average 
numbei ot \oung pei litter for this spec ies is but little over half that 
of the Nuttall cottontail. This disadvantage is perhaps offset bv the 
greater extent of the breeding pciiod (December to June as com- 
pared Avith April to July (orSylviIagu* nut fall li). This appears signifi- 
cant in that it indicates a greater number erf young produc ed at one 
time by species (possibly also subspecies Avithin a single species) liv- 
ing in legions where environmental conditions are such as ter ncccs- 
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sarily limit the length of that period of the year in which reproduc- 
tion takes place. The Nuttall cottontail inhabits the Great Basin 
region which is characterized by cold winters and hot, dry summers. 
The Audubon cottontail on the contrary inhabits areas, at least in 
California, which are lacking in such extreme seasonal climatic 
changes. 

All specimens examined, taken during the late fall and early win- 
ter, are in full adult pelage indicating that maturity is probably 
attained in less than one year. 

Nests and young.— Practically nothing was ascertained regarding 
this phase in the life history of the Audubon cottontail. It seems 
highly probable that nests are constructed lor the young of this 
species as is true in the case of the Nuttall cottontail and brush rab- 
bit. It is also likely that in certain instances these nests are inside of 
burrows rather than on the surface of the ground. Mr. Joseph Dixon 
(MS), on May 29, 1918, west ol Fresno, California, saw three very 
young, half-drowned cottontails float out of a burrow whose en- 
trance was situated in a newly made ii rigation ditc h which was being 
filled with water for the fu st time. Apparently these young had been 
born in this burrow as they were too young to move about to any 
extent by themselves. Their weights, in grams, were ,|h.^, 50.0 and 
56.2, r espec tively. The pelage on these three animals, which were 
preserved as study skins, is very short, being but little over three 
sixteenths ol an inch in length and closely adpressed to the* body. 

Observations by Dice (1929, p. 227; 1933, p. 1O2) on captive east- 
ern cottontails (Syhnlagus flondanns alaeet) have shown that the 
young ol this species are born with the eyes shut and with “a close 
growth of stiff hairover the whole body.” This hair is about fiv e milli- 
meters in length. He gives the period of gestation as twenty-eight 
clays or less and states (p. 228) that “the young in this subspec ies are 
weaned at about four weeks ol age.*' 


Naturae Knfmifs 

Mammals— Coyotes (Cams lahans), bobcats (Lynx mfus) giav 
foxes (Ihocyon unetroat gcnleus) and kit foxes (Vuljtes manat is) 
are undoubtedly extremely important factors limiting the numbers 
of cottontails throughout much of the range of this species. In San 
[oaejuin County, on three separate occasions, the writer observed 
stray house cats stalking cottontails. 
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Bit r/.s. — Probably many of the larger hawks and owls prey upon 
cottontails to a certain extent. Remains of cottontails (Sylvilagus an- 
dubonii sanctiriiegi) are mentioned as being found twice in the nest 
of a pair of golden eagles by F. L. Sumner, Jr. ( 1929, p. 96). Bryant 
(1918, p. 127) lecords the remains of Sylvilagu s a. snnctuhcgi found 
in the stomach of a male maish hawk (Cncus hudsonnts) taken at 
Torrance, Los Angeles County, California. Swarth (1929, p. 295) 
found “the remains of a small cottontail rabbit” in the nest of a 
Swainson hawk (liutro swmnsoni) on the Santa Rita Range Reserve 
in southern Arizona. 

On September 1 j, 1930, the stomach and bits of fur of a cottontail 
were found under a valley oak in San Joaquin County, where a great 
homed owl (Bubo vngnuanus) could very often l>e seen in the eve- 
ning. Only a leu fiagments of owl pellets were present, but bits of 
fur on the brush beneath seemed to dearly indicate the piedator. 
Dining Febiuary, 19*51, rabbit fur was frequently found under this 
same nee. 

An examination of bain owl (T\to alba) pellets, collet ted on Feb- 
1 uaiv 22, 19;$ 1 , in southei n San Joaquin County . along the east bank 
of the San Joaquin Ri\ei, revealed the skull of a young cottontail 
about one-loin th giown and a portion of the lowei jaw of an adult 
of this spec ics. Ciinnell, Dixon and Linsdale (1930. p. 23*5) mention 
finding remains of a young cottontail in Irani owl pellets taken along 
the Sacramento Rivet in lehama County. 

Resides F . L. Sumnet. Jr. (1931, p. 27^5) cites an instance in 
which a gopher snake (Pi/ nonius ca/emfn) was seen to kill a full- 
giown cottontail in its burrow and proceed to eat it. Rattlesnakes 
(C)otalus ( onflunitus) are also undoubtedly important enemies of 
this species. 
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Sylvilagus bachmani (Waterhouse) 

Brush Rabbit 

Plates 8, 9; Plate 10, figures 1-4 

Specific diagnosis. —Size, medium, with total length of adults varying 
from 300 to 375 mm.; hind legs rather short; hind feet slender and not 
covered with a long, dense type of pelage; eats of medium length, some- 
what pointed and sparsely haired on their inner, concave surfaces; vibris- 
sa 4 composed mostly of black hairs, although some of those situated more 
vcntrally possess white tips; adults undergoing but one annual molt ; tail 
small, grizzled above and white beneath; rostrum relatively short ; supia- 
orbital piocesses small, with the tips of the antotbital projections rather 
blunt; postorbital extensions of supraorbital processes varying from slen- 
der to model ately broad; jugals relatively slender; brain-case slendei ; the 
absence, presence or clegiee ol constriction of posterior part of anterior 
palatine foramina varying geographically; palatal bridge of medium 
length; posterior margin of palatal shelf may or may not possess a me- 
dian spine; auditory bulla: varying fiom small to large; molai ifoim teeth 
1 datively small; anterior sin face of first uppei molarifotin tooth possess- 
ing three 1 e-entrant angles; posteriot halves ol second to louith lower 
molariform teeth possessing lateral diameteis which are equal to about 
four-fifths the lateral diameters of the anreiioi halves; ridge of enamel 
separating the individual molai ifoim teeth into antetmi and posterior 
sec tions showing but slight indication of ci etiolation. 

Sylvilagus bachmani bachmani (Waterhouse) 

Plate 9, figures 5, (j 

Lcpus bachmani Watfrhouse (1838, p. 103). or iginal desci iption, 
Baciiman (1839, p. 96). 

I.cpus troivbi idgii Baird (1855, p. 333), part. 

Lcpus troxvbridgci, Ai 1 en (1875, p. 4 34 ), part. 

Lepus bac hm am, Tiiom \s (1898, p. 320). 

Lcpus flondanus bachmani. Elliot (1901, p. 28 1), part. 

Sylvilagus (Mici olagus) bachmani [ bachmani ], Lyon (1 90 p p. 33b;. 
Sylvilagus bachmani bachmani , Niilson (1909. p. 217), part; Din (192(1, 
p. 2t); Grinnfll, Dixon and Linsdale (1930, p. 551), part. 

Type.- Adult, skin and skull; No. 53.8.29.36, Biitish Museum; 
probably taken between Monterey and Santa Barbara (San Luis 
Obispo typical), Calilornia (see Nelson, 1909, p. 248); collected by 
David Douglas. 

Geographic distribution.— Tram the vicinity ol Monteiev, Mon- 
terey County, south along the coast to northern Santa Barbaia 
County (fig. 22). Zonal iange, Upper Sonoran and Transition. Alt i- 
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tudinal range, from sea level to probably over 3000 feet in the Santa 
Lucia Mountains. 

Diagnosis.— Size, medium; color, 011I) slightly paler than that of 
S. b. macto) litnus; tips of ventral hairs usually lacking the pme 



1 22 - Ratine of the Xuttall cottontail {Syfvifagus nuttallii) and biush tabbit 1 SW- 

vilagus ba< Umani\ in California. 1, S \lvtlagus n. nuttallii: 2, S. n. grangat 3, *>\lvtlagu'i 
fa. ubn icoloi . .4 . .S fa tihanur, r } , S. fa mai ipour, (>. S. fa. nparius; 7, S. fa man orhniuv, 
S, S. fa. vngulti, 9 , 5 fa faachmani . 10, S. fa rim ra\c< n\. 


white color seen in vngulh or annascens: ears ol medium size, skull 
possessing a relatively great /jgomatic breadth, a short, tapering 
10M ruin, slit-like postorbital notches and medium-sized auditory 
bullae. 

Adult fall pclagr.— The following description is based upon what 
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is considered an average specimen chosen from a series collected at 
Mono, San Luis Obispo County. Back, top oi head and anterior 
margins of flanks light ochraceous-buff on subterminal bands of 
overhairs; basal portion slate gray: moderate black wash over back; 
rump slightly paler than back with terminal band of black some- 
what reduced; top of tail similar to rump; undeiside of tail white, 
with medium-short hairs; anterior outer parts of ears similar to top 
of head in color, but very finely griz/led due to shortness of hairs 
and with greater amount of black pigment piesetit toward tips of 
eats; antcrioi rims of ears margined with medium-long white hairs, 
extending hom notch two-thiids of way toward extremity; inner 
posterior portions of ears huffy; posterior outer parts of ears sparsely 
covered with whitish hairs; nape between cinnamon and Sa\al 
brown; sides of nose and areas extending from backs of eves very 
nearly to bases of ears considerably graver than top of head: vibt iss.r 
black, although those more \enttally situated often indistinctly 
tipped with white; sides of body paler than back and lacking much 
of black wash of latter, but becoming richer in color along ventral 
mar gins w here terminal portion of hairs are light oc hrac eous-bufl: 
lower parts of tore legs pinkish-cinnamon, becoming paler on tops 
of fore feet where indistinct patches of white arc* present; backs of 
hindlegs, just above heels, slightly paler than foie legs; outer proxi- 
mal three-four ths ol hind feet vaiying from c irrnamon-buff to pink 
ish-c innamon; tops of hind leet with nartow, median, longitudinal 
band of white which becomes broader distal ly ; hairs between toes 
similar in color to sides of leet: c best similar to lowet margins of 
sides with terminal band ol blac k on guard hairs either absent or so 
reduced as to be barely visible: ventral pelage* slats gray, basally, 
with terminal band white, or, as seen on some specimens, slightly 
tinged with huffy. 

fur fnulr pelage,— The color of the subterminal band of the over- 
bad varies, geographically, from a tone somewhat brighter than 
pinkish-huff on northwest coast specimens, representing the race 
ubemolo) , to «* color slightly paler than pinkish -buff, as seen in indi- 
viduals representing the races vngulh and man paste. r l'\w tops of the 
lore legs and lower par ts of the hind legs vary in color from pinkish- 
huff in vngulti to light pinkish-cinnamon in uberuolo) / Lire colora- 
tion on the \ entr al part of the body is ejuite similar to that of adults. 

Post juvenile pelage.— Similar to adult pelage irr coloration except 
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that the terminal band ol black on the oveihairs of the dorsal parts 
is shorter, resulting in a paler mass effect (see Mage, p. 25). 

Skull (pi. 9, figs. 5, ( 5 ). —Si/e, relatively small; rostrum of medium 
length, tapeiing from a pi oportionately broad base; /ygomata 
widely expanded; supiaorbital processes small with postorbital ex- 
tensions of proc esses broad, generally touching skull posteriorly and 
enc losing slit-like notches; biain-case relatively broad and inflated; 


TABLE 4 

Cranial Rf.i a i ionships Exprlsnfo in Pfrcln i acif^ for ihe Varjois Races of 
Sylvilagus baehmani Occi rrino in Caiifornia 



Rat 


Ratio of 

Ratio of 

Rat 

10 of 

1 Ratio of 


/VRCITldtU 

I* ni/th 

w idth 

palatal 

1 length 


bit 

iJth 

"'■! 

asuls 

of : 

asals 

IrnKt'i 

j of molar 


1)1 

"'ilar 

basilar 

I.HRlll 

to 

basilar 

basilar 


l' TU'»M 

lftiRth 

<>f nasals 

1< r 

fftl. 

It forth 





1 v 

7^ C* 

* * 

as ai 


Sf 7 ? 

<V. b. hue hmani 

f)5 2 
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55 
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10.5 
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S. b nbn j color 

64 5 
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43.3 
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26 3 26 5 

S. b. tfhamae 

(A.2 

66.2 

53 5 

55.5 

50 8 

48 7 

1 2 2 

1 1 8 

24 0 25 3 

S b man paste : 

a 2 X 

65.9 

56 0 

55.3 

54.4 

54 6 

10.3 

10 2 

24.6 25 0 

S b nun t m hinn s 

6.1. 1 

6.1 1 

55 5 

55 3 

43.9 

44 3 

10" 

10 5 

25.2 25.3 

.V t> > 1 pa> m ' 

6> 8 

6.1 7 

58 5 

5“ 2 

4*> 6 

42.9 

1 10.2 

9 9 

S 25.5 25.0 

S. b. vnyn/it 

02 4 

6.1 1 

! 57 4 

56 8 

43 9 

42.1 

, 9 “ 

9.8 

24 4 24 “ 

S. b tinent\n'n\ 

' 64 2 

64.4 

; " 

54.1 

• 45 5 

45.4 

9.0 

9.8 

1 24.1 25.7 


anteiior palatine loiamina bioad and sometimes constricted poste- 
lioih: palatal bridge shoit: auditoiv bulke of medium si/e, well 
lounded; in< isoi s nanow: molai series short. 

S\ Ivi fagus b. baehmani differs tiom .S. b. mac un hums as follows: 
smallet, a\ i t h piopoi t ionatelv gi cater zygomatic breadth: rostium 
shot ter. iiioic tapering and lelativelv bioader. basalh: brain-case 
shoitei and less depressed dor sally; anterioi palatine foramina lack- 
ing well-marked posterior c onsti it lions; palatal bridge shot ter: 
auditors bulke huger; molai series shortei.When compaied with 
rngulti . baehmani is seen toddler in that it possesses a much shoitei 
and bioader rostium. a gieatei /ygomatic bicadth and smaller audi- 
toi v bulke. 

Kemm ks.—\ series of bi ush labbits fiom northern Monteiev 
County, neat the mouth of the Salinas Riven', show many c haiacteis 
intei mediate between those of the rat es bac hmani and m igulti. Some 
skulls indicate a definite approach towaid vngulti as regaids the 
long 1 ostium characteristic of that tare, while otheis moie neaih 
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resemble bachmani in this respect. On the average, the auditory 
bullae of specimens from this locality are smaller as seen in the 
coastal form. The tone of coloration, while not as dark as is typical 
of bachmani , is nearer it than to the pallid, inner, south-cential coast 
range form. A single individual examined from the Big Sur River, 
Monterey County, is not distinguishable from specimens fiom 
Morro, San Luis Obispo County. 

Measurements,— The. average and extreme measurements ol 4 
adult males from southwestern Monterey County and coastal San 
Luis Obispo County are as follows: Total length, 321.0 (307-337): 
tail vertebrae, 31.0 (27.0-36.0); hind foot, 70.8 (65-77); basilar 
length (3 averaged), 47.7 (47.0-48.0); zygomatic breadth (* avei- 
aged), 31.1 (30.4-31.6); postorbital constriction (3 aveiaged), 10 3 
(9.6-10.9); length of nasals (3 averaged), 25.7 (25.8-26.8); width 
of nasals, 11.7 (11.4-12.1); length of molar series, 11.7 (10.9-12.1); 
diameter of external auditory meatus, 4.6 (4. 2-4. 8); breadth of 
brain-case (3 averaged), 21.4 (20.8-22.1); length of palatal budge, 
5.0 (4. 1-4.6). The average and extreme measurements of a seties of 
adult females from the coast of central Monterev and San Luis 
Obispo counties aie as follows: External measuicments 5 aver- 
aged): lotal length, 330 (310-360); tail vertebne, 27.8 (25-30): hind 
foot, 73.4 (71-75). Skull measurements (4 aveiaged, unless othei wise 
indicated): Basilar length (3 aveiaged), 47.7 (45.7-58.8); z\gomatic 
breadth (3 averaged), 30.fi (29.7 -31.8): postorbital < onstriction, 10.2 
(9.2-10.9); length of nasals, 26.5 (25.3-27.3); width ol nasals, 12.5 
(11.9-13.0); length of molar series, 12.2 (118 12.4); diametei of ex- 
ternal auditory meatus, 4.6 (4. 4-5. 8); breadth of brain-case. 21.3 
(20.7-21.6); length of palatal bridge, 5. 1 (4.6-5.61). 

Weights .—' Two adults, a male and a female, from near Mono, San 
Luis Obispo County, weighed 618 and 622 grams, respectively. 

Specimens examined.— A total of 42 from the following localities: 
Monterey County: 2 miles south of mouth of Salinas River, 6; near 
Seaside, 14; Monterey (coll. Calif. Acad.Sci.), 4; Salinas Valiev (prob- 
ably near mouth) (coll. Calif. Acad. Sci.), 3; Little Sur River (coll. 
Calif. Acad. Sci.), 1; one and one-half miles south of Big Pines, 1; 
Big Sur River, 1. San Luis Obispo County: San Carpojo Creek. 7 
miles north ol Piedras Blancas, 6; near Mono, 4; Santa Margarita, 2. 
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Sylvilagus bachmani ubericolor (Miller) 

Plate 8, figures i, 2 

Lcpus tiowbridgii Baird (1855, P- 333 )’ pait- 
Lcpus t row budget, Allen (1875, p. 434), part. 

Lcpus sylvatic us auduboni, Townsend (1887, p. 181), part. 

Lcpus bachmani ubericolor Mili.fr (1899, p. 383), oiiginal description. 
Lcpus floridanns bachmani, Ei liot (1901, p. 281), part. 

Lcpus \Mioolagus] bachmani ubericolor , Mim.fr and Ri n.\ (1901, 

p. 189). 

Lcpus flmidanus ubericolor , Eli iot (190 §a, p. 192), pan. 

Sylvilagus (Mu ) olagus) bachmani ubericolor, Lyon (1904, p. 337). 
Syh’ilagus bachmani ubcric oloi , Nfi son (1909, p. 250). pait; Grinntll, 

Dixon and Ijnsdm r (1930, p. 552), part. 

Type.— Adult male, skin and skull; No. 19964 35371. United 
States National Museum; from Beaxerton, Washington County, 
Oregon; collected February 25, 1890. by A. W. Anthonv; oiiginal 
No. 1226. 

(woguiphic dish /button.— Resti i< ted in California to the imme- 
diate vie inity of the coast , horn the Oregon boundary south to Mai in 
( ounty (fig. 22). Zonal 1 ange, mostly humid Ti ansit ion. Altitudinal 
range, from sea lex el to piobablx over 2000 feet. 

1 )iagnosis.—S\/c largest and color dai kest of anv of the* races of the 
bachmani group; eats xeiv small; skull characterized as follows: si/e, 
veix huge; lostrum tapeiing relatixely little 1 ; postoibital pioccsses 
shot t and slender enclosing weil-tounded notches (see fig. 2. Pm; an- 
teuoi palatine foramina stionglv constiicted posterior lx; auditoiv 
bill he vet y small. 

Adult fall pelage.— Oxerhaiis of bat k and top of head c innamon 
on sublet initial band; basal poition of haiis deep neutial gray ; sides 
somewhat palet than dot sum: baits on inner postei ior parts of eai s, 
near margins, similat in color to sides of body; nape between c inna- 
mon and Saxal brown; lowei parts of foie legs and backs of hind legs 
above heels cinnamon; terminal band of ventral hairs veiv short in 
compaiison with these haiis in othei laces, also huffy in color, some- 
what as in bac fnnmn . 

Skull (pi. 8, figs. 1. 2).- Si/e, large; rostium long and onl\ slightly 
tapering; jugals bioad, hc*axy and xeiy nearly parallel: siipr aoi bital 
processes well developed but with postoibital extensions of proc- 
esses short and naiiow. enclosing rather large oxal-shaped notches; 
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brain-case elongated and depressed; anterior palatine foramina long 
and very much constricted posteriorly; auditory bulkr actually 
smaller than those of any other race ol Sylvilagm bachmani; palatal 
bridge very long; incisors broad; molar series heavy. 

For comparisons see S. b. tehamte and S. b. manorhinus. 

Remarks.— The range ol Sylvilagus b. ubericolor extends over a 
greater aica than that ol any othei race of this species, a distance of 
ov er six hundred miles from extreme northwestern Oregon south to 
San Francisco Bay, California. Despite this fact, there is no great de- 
gree of difference to be noted between specimens horn the opposite 
exti ernes of the territory occupied. No topotypes were available, but 
one adult, skin and skull, from Tillamook, Oregon, not fai from 
the type locality, was the most tichly colored of any brush rabbits 
examined. This tendency toward exnemely daik coloration in this 
region is confiimed by Nelson (1909, p. 251) who states as follows: 
“The tvpe horn Beaveiton, Oregon, is the most deeply reddish ex- 
ample seen. . . Marin and Mendoc ino counts specimens tend to be 
slightly paler than those from farther noith along the coast of Cali- 
foi nia. 

When a c ompai ison was made of skulls of ubeiuolot from Hum- 
boldt County with those from Mai in Counts, the latter wete seen 
to differ ftom the former m the following respects: si/e, averag- 
ing slightly smaller'; lost rum somewhat mote tapering; brain-case 
slightly broader; auditory bulla* a trifle laigcr. These differences 
ate so slight as to hardly warrant a nomenclat trial separation of the 
race into two forms. This area just north of San Franc isco Bay, even 
though near the coast, may represent a region ol intergradation be- 
tween ubeurolo t and tehamic at tire extreme southern ends of their 
ranges. 

Measuiements.— Yhe average and extreme measurements of 7 
adult males from Del Norte and Humboldt counties are as follows: 
Total length, 332.4 (3 1 7— 345); tail vertebra* (() averaged), 34.0 (30— 
38); hind foot, 7b. 7 (71-80); basilar length, 51.3 (19.0-53.7); zy- 
gomatic breadth, 33.1 (31.7—33.9); postorbital constriction, 11.0 
(10.5-1 1 -5) : length of nasals, 28.0 (26.4-29.7); width of nasals, 12.8 
(12.0-13.7); length of molar series, 13.5(13.1-13.9); diameter of ex- 
ternal auditory meatus, 4.3 (4. 1-4.5); breadth of brain-case, 22.6 
(22.0-23.2); length of palatal bridge, 6.1 (5. 8-6. 4). The average and 
extreme measurements of 6 adult females from Del Norte and Hum- 
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boldt counties are as follows: Total length, 346.0 (335-365); tail vci- 
tebrae, 32.2 (26-38); hind loot, 77.0 (75-80); basilar length. 52.4 
(50.0-55.4); zygomatic breadth, 33.4 (32.3-34.3); postorbital con- 
striction, 10.9 (9.0-12.5); length of nasals, 28.9 (27.0—32.1); width ol 
nasals, 12.5 (11.5-13.9); length of molar series, 13.9 (13.2-14.3); 
diameter of external auditoiy meatus, 4.3 (4.0-4. 6); breadth of 
brain-case, 23.1 (22.8-23.7); length of palatal bridge, 6.3 (5. 8-6. 6). 

Specimens examined.— A total of 63 from the following localities: 
Del Norte County: Recjua (toll. Galit. Acad. Sci.), 5. Humboldt 
County: Patrick’s Point, 1; near Trinidad, 2; Eureka, 13; Fair Oaks, 
4; Ferndalc, 3. Mendocino County: Laytonville (toll. Calif. At ad 
Sci.), 1; Sherwood (toll. Calif. Ac; d. Sci.), 3; Mendocino City, 3: 
Cfiialala, 7. Sonoma County: 7 miles west of Cazadero, 2: Freestone, 
2. Marin County: Ibmales Point, 1; Point Reyes, 5 miles west of 
Inverness, 1 ; 3 miles west of Inverness, 10; Nitasio (coll. Calif. At ad. 
St i . ) , 3 ; Mailliard, 1; I.agunitas, 1. 

Sylvilagus bachmani tehamse ( )rr 
Plate 8, figmes 3, \ 

Lcpus t) ou'ln nil'll % El 1 101 (1898, p. 213). 

Lcpu s bdi/nnam ubet n ulor, Mil 1 ir (1899, p. 383). pan. 

Syb'ilagu.s bin htnani ubnn ol<» , Nri so\ (1909, p. 250), pait. 

Sy/eilagus Inn Innani manposa’ Grin m li. and Siorir (1916. p. 8), part. 
Sylvilagus luu hmtnn bin htnani , Griwmi, Dixon and Linsdui (1930. 

p. 552), part; Griwii i (1933, p. 203). part. 

Sylvdagu \ badirnatu tehamtv Orr (1935, p. 27), original description. 

'Type— Adult male, skin and skull; No. 34971, Museum ol Verte- 
brate Zoology; from Dales, on Paines Cieek. 600 leet altitude, 
lehama Count), California; collected Decembei 26, 192 j, b\ J. 
Grinnell; otiginal No. 6183. 

Geoguiphu dish ibution.— From 1101 them Shasta and T Vi 11 i t \ 
comities (possibly Siskiyou County), south along the inner noith 
ei n c oast 1 anges to l .ake and Volo counties, and south along the w est- 
ern slope’s ol the Siena Ne\ada to Plater Countv; south in the Sac 1,1 
memo Valle) at least to Butte County (fig. 22). Zonal lange, mosth 
Uppei Sonoran and low Transition. Altitudinal range, fioni 100 to 
5500 leet. 

Diagnosis.— Si/e. lathei laige; color, almost as rich doisallx as seen 
in .S', b. ubet n olot , but sides paler and tips of vential hails lacking a 
huffy tinge; eais small; skull characterized, as lcgauls the lace, bv a 
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shoit but basally broad rostrum, well-rounded postorbital notches, 
a long palatal bridge and fairly small auditory bullae. 

Adult fall pelage. — Subterminal bands of dorsal guard hairs pink- 
ish-cinnamon; tips of hairs with conspicuous band of black; inner 
posterior portions of eai s only faintly tinged with buffy as contrasted 
with ubcricolor; sides almost as pale as in mmiposee; lower parts of 
tore legs and hind legs above heels between pinkish-cinnamon and 
cinnamon; terminal portion ot ventral hairs white. 

Shull (pi. 8, figs. 3, j).-~~Size, medium: rostrum shoit and tapering 
but Aerv broad at base: zygomata widely expanded; supraorbital 
processes long and well developed with post orbital extensions ol 
processes small and slender, enclosing oval-shaped notches; brain- 
case depressed: anterioi palatine foramina short and usually possess- 
ing a noticeable posterior const ric lion; palatal In idge long: auditor v 
bulla: small: incisors broad; molar series long. 

Compared with Sylvila&us b. ubnnoloi , tchanuc is seen to be 
smaller, w ith rostrum proportionately much shorter and broader at 
base, palate r datively longer and auditor \ bulla at ruallv larger. This 
race differs from mtmpow in the following respects: si/e, larger, 
zvgoinata more expanded, rostrum broader at base, postorbital 
notches more rounded, palatal bridge longer and auditory bttlke 
slightly smaller. 

He marks. —This race undoubtedly show s c lose r elat ionship to the 
northwest c oast form ubo u olot\ in that it possesses a veiv long pal- 
atal bridge, smaller auditory bulla: and extremely well-rounded 
postorbital notches. These characters serve* to distinguish these two 
races from all other members of the bachmani group. 'l ire excep- 
tionally broad base of the rostrum as well as the relatively short 
nasals possessed by nretnbeis of the race tchauuc are unique among 
brush rabbits from northern or central California. Sylvilagus b. 
vim i poser, manot luvus and vngulti have very slender rostra, while 
ubeiicolo) , although having a rostrum that is moderately broad, 
does not exhibit any tendency toward abrupt tapering. 

In Trinity and Mendocino counties tchauuc inter grades with 
ubcricolor , specimens examined from both South Fork Mountain 
in Trinity County and from Mt. Sanhcch in, Mendoc ino County, be- 
ing regarded as inter mediates approaching closest to the inland lace. 
Skulls of brush rabbits from both ol these localities are larger than 
typical tchamce and possess auditoiy bulke that average slightly 
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smaller. A subadult, in the collection of the Museum of Vertebrate 
Zoology from Covelo, Mendocino County, maintains the characters 
of the inner coast range race, exhibiting pallid coloration on the 
sides and lacking any huffy tinge on the underparts. Cranially, it 
is veiy neaily identical with the skull of an individual of compara- 
ble age fiom eastern Tehama County, except for the palatal bridge 
which is longer. One juvenile from Runisey, Yolo County, while 
in all probability an intergrade between tehamce , macrorhinus and 
possibly upturns, is tentatively placed with the fnst mentioned race 
lot lack of more adequate material. A single specimen taken near 
Stonyloid. Colusa Count) , indicates that brush rabbits in the inner, 
noi th c ent i al coast r anges possess i ataei pallid coloration. This indi- 
vidual, while cranially nearest the trhanuv type, is strikingly pale on 
the doisal sui face with the sides of the body a very dark gray. 

The a lea of inter gi adation along the west slope of the Sierra Ne- 
vada appears to be comparatively broad. Three skins and skulls 
from Vubuin. Placer County, in the collection of the Cnited States 
Bui can of Biological Survey, are definitely referable to tchaniw, 
although in dorsal coloiation they in no way approach the biilliant 
coloi exhibited by moie typical members of this form from farther 
north. duo adults examined from Rackei by, Yuba County, are paler 
still on the ba< k. \ery much resembling maupo The color of the 
fore lees is, lro\\e\ei . quite bright as seen in Ichtutue. As regards cra- 
nial features these two specimens aie intermediate in most charac- 
ters between (rluwur and ni(mf>o\a\ although a tendenev is shown 
toward the t\peof r ostium tvpical of the more northern race*. 

Mt nun annih.— The average and extreme measurements of { 
adult males f rorn easter nTfehama County areas follows: Ibtal length, 
320.5 '' 300 3 p>); tail\eitebra?, 29.8 (2(1-33); hind foot, 73.5 1 70-78); 
hasrlai length, 19.2 (pS. 2-50.0); /vgomatic breadth, 31.6 (30.3-32.7); 
postoibit.il c orrsti ic lion, 107 (10.2 -11.0); length ol nasals, 26.2 
125 3,-209); width of nasals. 13 3(12.0-11.0); length of molar series. 
1 i.Si 1 1 5- 12.0); diameter of external auditory meatus, po (3. 8-1.3); 
breadth of brain-case, 21.8 (21.2-22.4); length of palatal bridge, O.o 
t 5 5- (i.5 ). l ire average and extreme measurements of 8 adult females 
from southern Shasta and lehama counties aie as follows: Total 
length (7 axcraged), 32b. | ( 305-3 15); tail \ertebne c7 a\er aged). 28 o 
(22-31); hind loot (7 averaged), 74.6 (70-79); basilar length (7 aver- 
aged), 48.1 ( 17- 1— 19- 1); zygomatic breadth (0 averaged). 31.8 (31.2- 
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32.3); postorbital constriction, 11.1 (9.8-12.4); length of nasals (7 
averaged), 26.7 (25.2-28.0); width of nasals, 13.0 (1 1.9-14.0); length 
of molar series, 12.1 (11.7-12.6); diameter of external auditory 
meatus, 4.1 (3. 9-4.3); breadth of brain-case (7 averaged), 2 1 .9 (2 1 .4- 
22.5); length ot palatal bridge, 5.7 (5.3-6. 1). 

Weights .—' The average and extieme weights of 4 adult males from 
eastern Tehama County are 583.8 (51 1.0-686.6) grams. The average 
and extieme weights of 3 adult females from eastern Tehama County 
are 650.4 (619.0-742.8) grams. 

Specimens examined.— A total of 63 fiom the following localities: 
Shasta County: McCloud River near Baird Station, 1; Stillwater 
(coll. V . S. Biol. Surv.), 4. Trinity County: 3 miles west of Knob, 
Shasta County, pjoo lcet altitude (coll. ('alii. Acad. Sci.), 3; divide, 
12 miles north of YoIIa BoIIy Mountain, 4400 feet altitude, 1; Hay- 
fork, 1 ; near Mad River Bi idge. South Fork Mountain. 4; Tlie Race- 
track, South Folk Mountain, 5500 feet altitude, 3; Mad River Ford, 
above Ruth, 2700 feet altitude, 1: summit of South Fork Mountain, 
3 miles northwest of Forest (den (coll. Calif. Acad. Set.), 1. Tehama 
County: Dale's on Paine’s Creek, 600 feet altitude, I a man’s, 3300 
feet altitude, 4 miles northwest of l/vonsville, 3; Manton, 2300 feet 
altitude, 9; Mill Creek, 2 miles northeast of Tehama, 2; Tehamu(colI. 
U. S. Biol. Surv.), 1; Tomhead Mine, neai Mt. Tbmhead. jooo feet 
altitude, 1 . Yuba County: Rackerby (coll. Calif. Acad Sci.), 2. Placet 
County: Auburn (coll. C. S. Biol Siuv.), 3: Applegate (coll. Calif. 
Acad. Sci.), 1. Mendocino County : Lierlys Ranch, 4 miles south ot 
Mr. Sanhedrin, 2; 3 miles south of Covelo, 3: 6 miles not th of Willi ts, 
2. Lake (bounty: (dennbiook (coll. Calif. Acad. Sci.). 1; Castle 
Springs, 2700 feet altitude (coll. Calif. Acad. Sci.), 1. ’Solo County: 
Rumsey, 1. Colusa County: 3 miles west of Sfonyiord, 1. Butte 
County: 14 miles south of 7 miles west ot Chico, 100 feet altitude, 7. 

Sylvilagus bachmani mariposae Grinned! and Sloivr 
Plate 8, figures 5, 6 

Syleilnoits badunam bar hnumi. Nil son (1909, }). 249), part. 

Sylmlaous badnnam mmiposa * Grinneli. and Siorer (1916, p. 7), 01 ig- 

inal cleso iption; Grinnh.i. and Siori r (192 p p. 228). 

SyL'ilagus badunam engulti Dic:e ( 1926, p. 26), part. 

Type .— Adult male, skin and skull; No. 21867, Museum ot Verte- 
brate Zoology; taken in“adenostoma assoc iation.on McCauley 'fi ail. 
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at 4000 leet altitude, near FI Portal, Mariposa Comity, California”; 
collected on December 7, 1914, by J. Giinnell; original No. 2972. 

Geographic distribution Along the western slopes ol the Sierra 
Nevada from Eldorado County south to the Piute Mountains in 
Kern County (fig. 22). Zonal range. Upper Sonoran and low Transi- 
tion. Altitudinal range, irom boo to 6700 feet. 

Diagnosis.— Si/e, medium; color, pale with sides conspicuously 
gray; cars of medium length; skull ol medium size with slender post 
orbital processes en< losing slit-hhe notches, short anterioi palatine 
ioramina which ate only slightly < onsti icted postei iorh , small molar 
series and moderately small auditor> bulla*. 

Adult lull pelage. — Uppei pai ts muc h palet than tehanue with sub- 
tei initial band of o\c*ihans neai est pinkish-bufi and basal portion 
slate giav; conspic nous bla< k wash onct back: nape pinkish-cinna- 
mon: sidc-s slight In paler than tehanue; lower outei parts ol fore legs 
and ba< ks ol hind legs a bos e heels near est pinkishc innamon; w hite 
a lea on tops ol hind leet mole distmc t than seen in tehanue; \ential 
pelage* w 1 1 1 1 a lelaliNih long ter mmal band ol ulnte 

Skull 1 pi. N, figs. y. (i i - Si/e, model «ue*l\ small: 1 ostr inn ol medium 
length, but lather nanow.it base*: /Ngomata not which expanded: 
postoi bital extensions o( supiaoi bital pi oe esses slendei . touching 
sktdl p< >stei ioi 1\ and c ue losing slit like* note lies; hr aiu-c ase* small and 
naium. oiiIn slightK au lied doisalh; anteiioi palatine* ioramina 
shot t and onh slights e onsti ie te^d poster iorh ; palatal bridge short; 
auditoiN bulla* iathe‘1 small: molar senes light. 

W hen e ontr asted w ith Sn h'llngu s h. \ , ngulti the following e r anral 
diilerenees are* noted: Si/e smallei; /Ngomata bioader 1 ostium 
shoitei and broader; postoi bital extensions ol supiM01b1t.1l prot 
esses more* slendei . antenor palatine ioramina shorter. audrtoiN 
bulla* much smaller For imther comparison see* S She/higtu h fe- 
lt a nue. 

Henun ks.- Wong the Siena NcNacla. Irom the northern to the 
southern limits ot the 1 ange ol man pour , thei e is a gi adual but deir- 
nite* paling in the eoloi ot the* subteiminal band of the guard hairs. 
Brush tabbits examined I10111 Kein CcmntN aie as giav in tone ol 
coloration as members ol the race vngulti iiom the inner*, south- 
central coast langes lloueuT, as legards the skull, spe*e imens Irom 
thissouthein Sierra Nevada region most ncaih resemble man paste 
in most respects although the postoi bital processes aie somewhat 
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broader as seen in virgulti. For this reason it seems most suitable to 
consider specimens from this area as within the range of maripo.sce 
rather than that of virgulti as was done by Dice (1926, p. 26). 

The most constant subspeci he character, of those studied through- 
out the range of mariposa \ is the si/e of the auditory bulla? which 
do not appear appreciably larger in specimens fiom Kern County 
than in those from Mariposa County. Four individuals collected in 
southern Fresno County do, however, possess bullae slightly larger 
than was noted in specimens either to the north or south of this 
locality. 

Measurements .— The average and extreme measurements of 4 
adult males from Mariposa and Fresno counties are as follows: Total 
length, 327.8 (313-340); tail veitcbrae, 32.0 (25-41); hind foot, 74.3 
(73-75); ear from crown, 78.5 (74-80); ear from notch (2 averaged), 
66.0 (64-68); basilar length, 48.4 (46.1—49.6); zygomatic breadth, 

30.4 (29.8-31.1); postorbital constriction, 10.6 (9.6-11.8); length of 
nasals, 27.1 (26.4-29.0); width of nasals, 12.3 (11.7-12.8); length of 
molar scries, 12.0 (1 1.8-12.3); diameter of external auditory meatus, 

4.4 (4. 2-4.7); bieadth of brain-case, 21.2 (20.9-21.7); length of pala- 
tal bridge, 5.0 (4 6-5.4). The average and extieine e\tei nal measure- 
ments of 6 adult females from Mariposa, Ftesno and noi them Tulare 
counties are as follows: Total length, 325.2 (309-342); tail vertebra?, 
34.3 (27-42); hind foot, 76.2 (71-81); ear horn down (3 aveiaged), 
78.7 (78-80); car from notch (2 aveiaged), 66.0 (66-66). The aver- 
age and extreme cranial measurements of 5 adult females from Mari- 
posa, Fresno and northern Tulare counties ate as follows: Basilar 
length, 47.2 (46.3—48.0); zygomatic breadth (1 averaged), 31.1 (30.8- 
31.7); postorbital constriction, 10.6(10.2-1 1.2); length of nasals, 26.1 
(24.8-27.0); width of nasals, 1 1.9 (1 1.4-12.3): length of molar series, 
11. 8(11. 6— 12.1); diameter of extei nal auditoty meatus, 4.3 (4. 1—4.5); 
breadth of brain-case, 21.4 (20.9-21.9); length of palatal bridge (3 
averaged), 4.8 (4. 6-4. 9). 

Weights.— Thu average and extreme weights of 3 adult males fiom 
Mariposa and Fresno counties are 587.4 (563-625) giams.The aver- 
age and extreme weights of 4 adult females from Mariposa and 
Fresno counties are, 59 1 . 1 (534. 1-63 1 .5) grams. 

Specimens examined— A total of 25 from the following localities: 
Amador County: Carbondale (coll. U. S. Biol. Surv.), 4. Mariposa 
County: El Portal, 2; Varain, 2; vicinity of Coulter vi lie, 5. Fresno 
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County: Dunlap, 1; near Miramontc, 3. Tulare Count}: Badger 
(coll. U. S. Biol. Surv.), 2. Kern County: Bodfish, 1; Thompson Can- 
yon, 3900 feet altitude, Walker Basin, 1; Kelso Valley, 4400-4500 
feet altitude, 3; French Gulch, 6700 feet altitude, Piute Mountains, 1 . 

Sylvilagus bachmani riparius Orr 

Plate 9, figures 1, 2 

Sylvilagus badimani upaiius Orr (1935, p. 29), original desciiption. 

Type .— Adult iemalc, skin and skull; No. 57348, Museum of Verte- 
brate Zoology; fiom two miles northeast of Vernalis, in Stanislaus 
County, California: collected November 1 1. 1931, by Robot tT Orr; 
original No. 448. 

Geographic distribution.— Known by specimens and observation 
only irom the west side of the San Joaquin River in extieme south- 
ern San Joaquin and northern Stanislaus counties. It seems ptobable 
that this lot m inhabits the liver bottom area, at least on the western 
side of the San Joaquin Ri\er, north to the delta region and like- 
wise some distance to the south waul of where specimens have been 
obtained(iig. 22 ). Zonal tango, piobabh I a user and Upper Sonoran. 

Diagnosis.— Size, medium; color, lather pallid, being only slightly 
darker than that of Sylvilagus b. xnrgulti; skull of medium size, pos- 
sessing rathei broadly expanded /vgomata and unique in that the 
sides of the rosttum, when viewed fiom above, are noticeable con- 
vex instead of being sttaight 01 even concave .is in othei laces of 
bachmani . 

Adult fall pelage.— Syhulagus b. upmius , although a rathei pallid 
form, does not quite ieac:h the extreme grayish color seen in virgulti. 
Sublet niinal band ol guard hails slightly brightei than pinkish-buff 
on back and top of head; nape neat est cinnamon-buff; hail s on inner 
parts of ears entirely grayish white; anteiior parts of fore legs some- 
what brightei than seen in virgulti; tops of hind feet white, except 
along outer margins which aie slightly butty, tips of vential haiis 
white. 

Skull (pi. 9, figs. 1 , 2).— Si/e, medium; rostrum of medium length 
and, when viewed dorsally, seen to bulge laterally due to convexity 
of lateial margins of nasals and pieinaxillai ies: nasals onlv slightly 
constricted anteriorly: zygomata widely expanded; supraorbital 
processes well developed vs ith postorbital extensions slender and en- 



160 


CALIFORNIA A CADE M Y O F S C I E N C E S |Oc. Pai»i ks 


closing slit-like notches; anterior palatine foramina almost entirely 
lacking posterior constriction; palatal bridge of medium length; au- 
ditory bullae medium-sized; incisors i datively narrow; molar series 
of medium length. 

Skulls of Sylvilagus b. riparius differ from those of tehanue in the 
following respects: nasals longer; rostrum not as broad at base, and 
with sides convex; anterior palatine foramina lacking noticeable 
posterior constriction; palatal bridge much shorter; postorbital ex- 
tensions of supraorbital processes enclosing slit-like rather than oval- 
shaped notches; auditory bullae larger. For further comparisons see 
S. b. macroi hums. 

Remarks.— Sylvilagus b. npaiius is seemingly a race that is isolated 
on three sides from other members of the species. It appeals likely 
that the range of this form is continuous along the west side of the 
San Joaquin River north to the delta region where it probably 
merges into the darker macrorhinus of the coast. 

Measurement s.— The external measmements of 2 adult males 
from the type locality are as follows: Total length, 307-317; tail ver- 
tebrae, 36-38; hind foot, 78-70; ear from crown, 73-64. The cranial 
measurements of 1 adult male from the type locality are as follows: 
Basilar length, 47.9; zygomatic breadth, 31.5; postorbital constric- 
tion, 9.1; length of nasals, 27.0; width of nasals, 12.6; length of molar 
seiies, 12.2; diameter of external auditory meatus, 4.8; breadth of 
brain-case, 21.7; length of palatal bridge, pq. The average and ex- 
treme measurements of 3 adult females from the type locality are as 
follows: Total length, 335.0 (328-347); tail vertebrae, 39.7 (37-41); 
hind foot, 76.0 (75-77); ear from crown, 68.3 (68-69); ear f rom notch 
(2 specimens), 77-81; basilar length (2 specimens), 48.6-50.0; zygo- 
matic breadth (2 specimens), 31.3-31.5; postorbital constriction, 

10.1 (10.0-10.2); length of nasals, 28.2 (27.4-29.3); width of nasals, 

12.1 (12.0-12.2); length of molar series, 12.3 (12.2-12.4); diameter 
of external auditory meatus (2 specimens), 5.0-5. 2; breadth of brain- 
case (2 specimens), 21.3-22.3; length of palatal bridge, 4.9 (4.6-5. 1). 

Specimens examined.— A total of 5 from the west side of the San 
Joaquin River in northern Stanislaus County, near Vernalis, San 
Joaquin County. 
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Sylvilagus bachmani macrorhinus Orr 

Plate 9, figures 3, 4 

Lepus tiowbiidgn Baird (1855, p. 333), part. 

Lcpus trou'bridgei, Allen (1875, p. 434), part. 

Sylvilagus bachmani ubericolor , Nelson (1909, p. 250), part. 

Sylvilagus bachmani bachmani , Grinnell, Dixon and Linsdale (1930, 

p. 552), pair. 

Sylvilagus bachmani maci orhinus Orr (1935 p. 28) oiiginal description. 

Type ,— Adult female, skin and skull; No. 51679, Museum of Verte- 
brate Zoology; from Alpine Greek Ranch, three and one-half miles 
south of two and one-third miles cast of Portola, 1700 feet altitude, 
San Mateo County, California; collected April 18, 1932, by F. Lowell 
Sumner, Jr.; original No. 138. 

Geographic distribution.— West-central California from San Fran- 
cisco south along the coast to and including Santa Cruz County; in- 
land from southwestern Solano County south to Santa Clara County 
(fig. 22). Zonal lange. Upper Sonoran and Transition. Altitudinal 
range, from sea level to nearly 4000 feet. 

Diagnosis.— Size, large, being only slightly smaller than ubericolor ; 
but w ith longer cars than those possessed by that race; color slightly 
darker than that of bachmani; skull possessing a long, narrow ros- 
trum, slit-like postorbital notches, anterior palatine foramina which 
are only moderately constricted posteriorly and small auditory bul- 
ke which, however, are larger than those possessed by ubericolor. 

Adult fall pelage— Quite similar to bachmani , differing from that 
race chiefly in the following respects: subterminal band of guard 
hairs of back and top of head between light ochraccous-buff and 
ochraceous-buff : lower parts of foie legs and hind legs above heels 
between cinnamon-buff and Sayal brown; inner posterior part of 
ears less huffy and more grayish; tips of \cntral pelage rarely other 
than white. 

Skull (pi. 9. figs. 3. 4).— Siz.e, large; rostrum very long and tapering 
from a narrow base; zygomata not widely expanded; supraorbital 
processes well developed with postorbital extensions long and mod- 
erately slender; anterior palatine foramina long, with posterior con- 
striction usually slight when present; palatal bridge of medium 
length; auditory bullae of medium size; molar series of medium size. 

Sylvilagus b. macrorhinus is seen to differ craniallv from uberi- 
color in the following respects: size slightly smaller; zygomatic 
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breadth proportionately narrower; rostrum narrower and more ta- 
pering, distally; palatal bridge much shortei; postorbital notches 
slit-like rather than oval-shaped; auditory bulla? definitely larger. 
When compared with S. b . ri pari us, skulls of macro hinus are seen 
to differ most noticeably as regards the shape of the rostrum which 
is long and narrow with the sides neatly straight lather than convex. 
Likewise, mao orb in us is laigei and possesses smaller auditory bullae. 

Remarks.— A ciitical comparison of a large series of brush rabbits 
representative of this race horn just south of San Francisco Bay with 
a fairly adequate set ies of the race ubo icolor from Marin County, 
just not th of the Bay. failed to show any evidence of intei grada- 
tion between these two subspecies \\ ith tespec t to several c haiacters 
studied. In all adult specimens of manoi lunus examined the audi- 
tory bulla? were seen to be laigei than the latgest bulla* ol represen- 
tatives of ubericolor . Similarly, the postorbital not( h of manoi Jiinus 
is always slit-like instead of being o\ al as is the case in all adult speci- 
mens of ubcucolo) examined. The color of maoor/unus is notice- 
ably paler than that of uberuolo . These* two fotms do, however, 
show a close relationship in icspect to si/e, manohmu < being only 
slightly smaller than ubencoloi which is the hugest lace of the 
species. 

Two spec imens examined fiom ten miles southwest of Suisun, So- 
lano County, arc somewhat doubtfully placed with this iac e consid- 
ering that they aie fiom north of San Francisco Bay, although from 
quite far inland. In coloration these two individuals aie as pale as 
riparius of the San Joaquin Valley. The skulls show’ but slight tend- 
ency tow’ard the type of rostrum c hatacteristic of upauus. the nasals 
being long and slendei moie as in mano Innus. Likewise, the body 
length and the small ears correspond closely with those of the coastal 
form. 

A slight tendency toward a more 1 eddish coloration is exhibited 
by specimens from Santa Ciu/ County. 

Measurements — The average and extreme measurements of i S 
adult males from the type locality ate as follows: Total length, 3 [2.2 
tail veitebne ( 17 averaged), 38.5 (31-43); hind foot, 73.5 
("70-81); ear fiom c town ( 16 averaged;, 72. 0 (70-81); cat from note h, 
62. 7 (60-67); basilai length, 50.4 (48.1-53.2); zygomatic breadth ( 17 
averaged), 31.8 (31.0-33.2); postorbital constriction, 10.2 (9.0-1 1.6); 
length of nasals, 28.0 (25.5-30.0); width of nasals, 12.3 (1 1.0-13.6); 
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length of molar series, 12.7 (12.1-13.6); diameter of external audi- 
tory meatus, 5.2 (4. 7-5. 8); breadth of brain-case, 21.7 (20.5-22.7); 
length of palatal bridge, 5.4 (4. 9-6. 3). The average and extreme 
measurements of 26 adult females from the type locality are as fol- 
lows: Total length, 351.5 (332—375); tail vertebrae (24 averaged), 39.7 
(25-52); hind foot, 74.3 (70-77); ear from crown (21 averaged), 72.9 
(66-78); ear from notch, 61.8 (57-66); basilar length, 50.6 (48.1- 
52.4); /vgomatic breadth, 32.0 (30.1-33.3); postorbital constriction, 
10.7 (9.9-12.0); length of nasals, 28.0 (26.2-29.7); width of nasals, 
12.4 (11.1-13.6); length of molar seiies, 12.8 (12.1-13.4); diameter 
of external auditory meatus, 5.3 (4. 7-6.0); breadth of brain-case, 2 1.0 
(20.8-23 51; length of palatal bridge, 5.3 (5.0-5. 9). 

1 1 cigh ts — The average and exticme weights of 16 adult males 
fiom the tspe locality are 679.3 (560.8-831.5) grams. The average 
and cxti erne weights of 22 adult iemales from the type locality aie 
707 o <517.4 8 13.4) gi arris. 

Specimens examined.— A total of 11 \ hom the following locali- 
ties: Solano ( .oumy: 10 miles southwest of Suisun (collection Ralph 
b Ills). 2; Contra Costa Counts: west side oi Mr. Diablo, 5: near Pa- 
checo. on Walnut Creek, 1; 2 miles southwest oi Walnut Creek, 2; 
] ; ostei\s Ranch, Moraga \ alley, 2 miles northeast of Moraga, 1. Ala- 
meda Count\ : near Berkeley, 23: Oakland, 1. San Francisco County: 
San l*i am isco (coll. Galit. Acad. Sc i.), 3. San Mateo County: Menlo 
Paik, 7; Alpine Creek, 1700 leet altitude, 18; Skyline Boulevard, 
nearCnstal Spring Lakes. 1; Portola (coll. Calif. Acad. Sci.), 2. Santa 
Claia County: Palo Alto (coll. Calif. Acad. Sci.), 1; Black Mountain 
(3 in coll. Calif. \cad. Sci.), 7; San Jose, 1 ; Stevens Cieek, 3; Agnew. 
1. Santa Can/ County: Summit Station, Santa Cruz Mountains (coll. 
Calif . Acad. Sci.), 1; near Santa Cruz, 4. 

Sylvilagus bachmani virgulti Dice 
Plate 10, Figines 1, 2 

Lejnis ( merest cm Ai 1 en (1890, p. 159), part. 

Sylvilagus bachmani cinnauens , Nelson (1909, p. 252), part. 

Sylvilagus bachmani virgulti Dici* (1926, p. 2j), original description. 

Type .— Adult male, skin and skeleton; No. 54562, Museum of 
Zoology, University of Michigan; from Soledad, Monterey County, 
California; collected September 1, 1922, by Lee R. Dice; original 
No. 1200. 
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Geographic distribution.— South in the Salinas Valley from cen- 
tral Monterey County to San Luis Obispo County, occurring also 
on the adjacent ranges to the west and on the Gabilan and Mount 
Diablo ranges to the east as far south as the Temploa Mountains 
(fig. 22). Zonal range, mostly Upper Sonoran, but extending down 
to Lower Sonoran in localities. Altitudinal range, as known from 
specimens collected, from 182 to 1850 feet, although probably ex- 
tending considerably higher in the Mount Diablo Range according 
to statements made by residents. 

Diagnosis.— Size, medium; color resembling Sylvilagus b. howelli 
of northern Lower California, but even paler; skull long and nar- 
row, with rostrum proportionately slender and auditory bullae quite 
inflated. 

Adult fall pelage— Somewhat resembling riparius , but with sub- 
terminal band of ovei hairs of back and top of head pale pinkish buff; 
sides paler and hairs of anterior outer portions of eats containing 
less black pigment; tops of hind feet conspicuously white; terminal 
band of ventral hairs white in contrast to the buffs color seen in 
bachmani and macrorhinus. 

Skull (pi. 10, figs. 1, 2). —Si/e, medium; l ostium vers long; nasals 
somewhat constricted anteriorly so that lateral margins aie nearly 
parallel to each other for some distance; zygomatic breadth rela- 
tively small; supraorbital processes model ately well developed with 
postorbital extensions slender, often touching skull posteriorly and 
enclosing slit-like notches; brain-case narrow but not depressed; an- 
terior palatine foramina slender and with only a slight postei ior con- 
striction; palatal bridge of medium length; auditory bulke large and 
well inflated; incisors narrow; molar series short. 

Compared with Sylvilagus b. nparius the following diffeiences are 
noted: skull of vhgulti approximately similar in size but zvgomatic 
breadth much less; r ostium nar lower; nasals constricted along an- 
terior three-fourths making lateral outlines of lostrum 11101 e concave 
and slightly constricted posteriorly; molar series shorter and incisors 
narrower. When contrasted with S. b. macrorhinus , vngulti is seen 
to differ most noticeably from this race by its smaller si/e and very 
much laigcr auditory bulke. 

Remaiks. —Although Sylvilagus b.viigulti, as noted by Dic e ( 192(1, 
p 25), represents the palest race of the bachmani group in Califor- 
nia, it is only slightly lighter than cmerascens of the San Jacinto and 
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other southern mountain ranges. Size and cranial characters, how- 
ever, serve well to further distinguish it from that form. 

Specimens from Soledad, Monterey County, near the type locality, 
show a tendency toward bachmani only in their slightly darker 
coloration. Two individuals taken in winter pelage from extreme 
southwestern Fresno County arc the most pallid of any specimens 
of this race examined. Those from the Salinas Valley side of the Mt. 
Diablo Range, near San Lucas, Monterey County, are slightly darker 
than brush rabbits from Fresno County, but nevertheless, are con- 
siderably paler than those fiom Soledad. No differences were seen, 
as regards skulls, between specimens from these three localities. 
One immature individual from the Pinnacles, San Benito County, 
represented by a complete skeleton, is tentatively referred to this 
subspecies. Specimens from Jolon and Bryson, Montciey County, in- 
dicate intergradation with bachmani as shown by their less pallid 
tones of coloration and smaller auditory bullae when compared with 
typical examples of virgulti. Likewise, a specimen from San Miguel. 
San Luis Obispo County, is in most respects intermediate between 
these two forms, appioaching nearer to bachmani in color, although 
cranially more like viigulti as regards the long, slender rostrum and 
the narrow zygomatic breadth so characteristic of members of the 
latter race. No skins or skulls were examined from the Temploa 
Mountains, from which Nelson records brush rabbits under the 
name c'nieuiscens , but in view of the fact that they are mciely a south- 
ern extension of the Mt. Diablo Range, I should not hesitate to con- 
sider virgulti as at least extending some distance south along this 
range. 

Measurements.— The a\eiage and extreme measurements of 4 
adult males fiom cential Monterey and southwestern Fresno coun- 
ties are as follows: lotal length, 317.5 (304-313); tail \ertebne. 32.8 
(29-40); hind foot, 73.5 (70-78); basilar length (3 averaged), 48.4 
(48.2-48.7); zygomatic breadth (3 averaged), 30.2 (29.4-30.7); post- 
orbital constriction, 10.5 (9.4-11.9); length of nasals, 27.8 (26.8- 
28. 6); width of nasals, 12.2 (1 1.7-13.3); length ol molar series, 11.8 
(11.4-12.1); diameter of external auditory meatus, 1.9 (4.6-5. 1); 
breadth of brain-case (3 aveiaged), 2 1 .3 (2 1 .0-2 1.6); length of palatal 
bridge, 4.7 (4. 4-5. 3). The average and extiemc measurements of 4 
adult females fiom central Monterey and southwestern Fresno coun- 
ties are as follows: Total length, 319.5 (307-330); tail vertebras, 34.5 
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(25-43); hind foot, 73.0 (70-78); ear from crown (2 averaged), 81.0 
(78-84); basilar length (3 averaged), 48.2 (46.5-49.3); zygomatic 
breadth, 30.4 (30.3-30.4); postorbital constriction, 10.2 (9.6-11.1); 
length of nasals, 27.4 (26.1-28.0); width of nasals, 11.6 (10.3-12.5); 
length of molar series, 1 1.9 (1 1.7-12.2); diameter of external audi- 
tory meatus (3 averaged), 5.0 (4. 8-5. 2); breadth of brain-case (2 aver- 
aged), 22.0 (21.8-22.2); length of palatal bridge, 4.7 (4.4-5. 1). 

JVeighfs.-The average and extreme weights of 4 adult males from 
cential Monterey and southwestern Fresno counties are 593.8 
(557.3-685.2) grams. The average and extreme weights of 3 adult 
females from cential Monterey and southwestern Fresno counties 
are 671.7 (643.8-701.2) grams. 

Specimens examined.— A total of 15 from the following localities: 
San Benito County: the Pinnacles, 1. Monterey County: Stonewall 
Creek, 1300 feet altitude, 6% ( , miles northeast of Soledad, 1; 1 
miles south of Soledad, 182 ieet altitude, 2; near San Lucas, 5; Jolon, 
1 ; Bryson (coll. Calif. Acad. Sci.), 1 . Fresno County: Waltham Creek, 
41/i miles southeast of Piiest Valley, 1850 leet altitude, 2. San I uis 
Obispo County: 2 miles south of San Miguel, 1. 

Sylvilagus bachmani cinerascens (Allen ) 

Plate 10, figuies 3, 4 

Lepus hoxcbnclgei, Corrs and Allfn (1877, j>. 315), part. 

Lepus nnn asccns Ai 1 i n (1890, p. 159), original dc.sc viption. 

Lepas (Mid olagus) aneuiscens, Troi kssart (1897, p. 660). 

Sylvilagus (Mm olagus) nnnascens , Lyon (1901, p. 337). 

Sylvilagus bachmani cinerascens. Nelson (1409, p. 232); Holy (1927, 

p- ° 8 '- 

Sylvaticus bachmani nnnascens, Stephens (1921, p. 19). 

Sylvilagus bachmani exiguus , Dice (1926, p. 26), pan. 

Type .— Female (adult?), skin and skull; No. 2883/2302, American 
Museum of Natural History; from San Fernando, Los Angeles 
County, California; collected March 22, 1890, by E. C. Thinber. 

Geographic distribution .— From Ventura County, south along the 
coast to Lower California, extending inland at the northern limits 
to the San Fmigdio Range, Kern County (fig. 22). Zonal range, Up- 
per Sonoran, for the most part, but extending into Transition lo- 
cally. Altitudinal range, horn sea level on the coast to 5500 feet on 
Mt. Pinos, Ventura County. 
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Diagnosis.— Size, small; ears long; pelage slightly paler than seen 
in Svlvilagus b. bachmani, lacking some of the ochraceous tinge 
possessed by that race; skull of small size, marked by large auditory 
bullae. 

Adult fall pelage.— Along the coastal parts of San Diego County 
this form is very similar to Sylvilagus b. bachmani , differing from the 
latter mainly in that the subterminal bands of the overhairs on the 
back and top of the head are about midway between light ochra- 
ccous-buff and light pinkish-c innamon; terminal portion of ventral 
hairs white. For color variation throughout the range see “Remarks’.’ 

Skull (pi. 10, figs. 3, 4).— Size, small; rostrum erf medium length, 
tapeiing gradually; zygomata only moderately expanded; supraor- 
bital processes small with postorbital extensions broad, well devel- 
oped and usually touching skull posteriorly, thus enclosing slit-like 
notches; brain-case somewhat elevated but elongate; anterior pala- 
tine foramina shot t, lather broad posteriorly in purport ion to length, 
and with posterior c onsti ic tion usually absent: palatal bridge short: 
auditors bulla* l.nge; mcisois narrow; molar sci ies model ately long, 
lelatne to length ol skull. 

When compaied with bachmani the following cranial differences 
are seen: si/c smaller ; /.sgomata not as broadly expanded; postoi bital 
extensions ol supraorbital plot esses generally broader and longei ; 
rosnurn relatively longer and nanower basal ly; brain-case more 
elongated; auditoiv bulla* huger. When contrasted with virgulti , 
skulls of (inerascens are seen to be smaller with a relatively greater 
zygomatic bieadth, possess much bioader postoi bital processes and 
have anteiioi palatine foramina which aie shot ter and proportion- 
atelv broader posteriorly. 

R cn iniks.— Specimens from northern Ventuia and southwestern 
Kern counties indicate intergradation with x’irgulti as is showm bv 
theii more pallid coloration and larger skulls when compared with 
those of cinnascens front Pasadena, Los Angeles County. One speci- 
men examined from the head of San Emigdio Canyon, Kern Countv, 
has the broadly expanded zygomata seen in bachmani , although it 
possesses the large auditory bulla* and short palatal bridge character- 
istic of the more southei n coastal form. 

Representatives from the San Fernando Valley are veiv pale in 
worn pelage as Allen (1890, p. 159) described the type (mentioned 
as an adult, but, according to the measurements given, probably a 
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subadult). In new pelage, as seen by one skin collected October 31, 
at Garnsey, they are richly colored and differ distinctly from the 
“gray-sided’' brush rabbits of the virgnlti or howelli type. A series 
from the vicinity of San Diego is even brighter in tone of coloration 
than specimens from Pasadena. They are, however, slightly smaller, 
tending, in respect to this character, toward howelli. 

A careful comparison was made between the brush rabbits of the 
inner coast ranges of southern California and a series from the Sierra 
Juarez and Sierra San Pedro Martir of Lower California, the latter 
representing the race S. b. howelli. Regarding color these two se- 
ries were almost identical, but were distinguishable cranially by the 
smaller auditory bulkt* of the Califoi nia-taken specimens. The latter 
were indistinguishable cranially from cinerascens from coastal San 
Diego County. Consequently, it appears most suitable to consider 
brush rabbits from the San Bernardino, San Jacinto, Santa Rosa 
and Cuyamuca mountains as intergiades between cinnascens and 
howelli as noted by Huey (1927, p. 08 ). 

Measurements .— The average and extieine measurements of 4 
adult males from Riverside and San Diego counties are as follows: 
Total length, 320.0 (310-333); tail vertebrae*, 35.5 (31-10); hind loot, 

71.0 (68-74); basilar length, 46. 6 (45.8-47.3); zygomatic breadth, 
29.9 (29.1-31.1); postorbital constriction, 9.8 (9.2-10.9); length ol 
nasals, 25.5 (24.7-26.1); width of nasals, 1 1.6 (1 1.4-1 1.7;; length of 
molar series, 1 1.4 (10 9-12.1); diameter ol external auditorv meatus, 

5.0 (4. 7-5. 3); breadth of brain-case, 2 1.2 (20.8-21.6); length of pala- 
tal bridge, 4.2 (3. 6-4.6). The average and extreme measurements 
of 11 adult females from Riverside and San Diego counties are as 
follows: Total length, 316.4 (305-330); tail veitebue, 30.4 (20-40); 
hind loot, 70.0 (64-75); basilar length, 46.0 (44.5-47.3); /\gomatic 
breadth, 29.6 (27.9-31.3); postoibital constriction, 9.7 (8.2-10.8); 
length of nasals, 24.9 (23.4-26.2); width of nasals, 1 1.3 (10.0-12.6); 
length of molar series, 11.2 (10.2-12.0); diameter ol external audi- 
tory meatus, 4.5 (4.2-5. 1); breadth of brain-case, 20.5 (19.6-21.2); 
length of palatal bridge, 4.2 (3. 7-4. 5). 

Specimens examined.— A total of 54 from the following localities: 
Kern County: head of San Emigdio Canyon, 5700 feet altitude, 1. 
Ventura County: Cuddy Canyon, 2; Mt. Pinos, 3; Matilija, 5; Ven- 
tura, 1. Los Angeles County: 3 miles east of San Fernando, 1400 
feet altitude, 2; Garnsey, San Fernando Valley, 1; near Pasadena, 9. 
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San Bernardino County: Reche Canyon, near Colton, 7; Santa Ana 
River, 5500 feet altitude, San Bernardino Mountains, 1. Riverside 
County: Carrizo Creek, 3000 feet altitude, Santa Rosa Mountains, 
2; Dos Palmos Springs, 3500 feet altitude, Santa Rosa Mountains, 
2: Kenworthy, 4500 feet altitude, San Jacinto Mountains, 3; Mt. 
Thomas, G800 feet altitude, San Jacinto Mountains, 1. San Diego 
County: Grapevine Spring, 1; Cuyamaca Mountains, 1; Escondido 
(4 in collection Ralph Ellis), 8; San Marcos (collection Ralph Ellis), 
2; San Diego, 1; Dulzura, 1. 

LIFE HISTORY 
Habitat 

The brush rabbit, in its geographic distribution, is strictly limited 
to the Pacific Coast region of Noith America, and occurs from the 
shore ol the Columbia River in Oregon south, west of the main 
crests of the Cascade-Sicira Nevada Mountain systems, to the tip of 
the peninsula of Lower California. In California, throughout the 
gi eater portion of its range, we find the species associated with the 
Upper Sonoran chaparral belt. Where found away from true chapar- 
ral, as seen locally along parts of the Sacramento and San Joaquin 
rivers, an equally dense vegetal cover is inhabited. Truly, the ver- 
nac ulai name “brush rabbit” is appropiiate as indicating the habitat 
requirement of the species as a whole. 

In Butte County, along the eastern side of the Sacramento River, 
brush rabbits were seen close to dense clumps of willow and button- 
willow (Ccphalanthus occidentals) into which they would take ref- 
uge when distui bed dining feeding hours (fig. 23). During the first 
week of October, 1933, some signs of this species were noted west of 
Stonyford, Colusa County, in thick chaparral composed of chamise 
(Adenostoma fasciculatum ), buck-brush ( Ccanothus nmeatus) and 
mountain mahogany [Cercocarpus hetuloulcs). Along Stony Creek, 
at this same locality, signs were much moie frequently seen at the 
edge of cattail (Typha) growths where there were dense stands of 
white melilot (Mclilotm alba). Rabbit runways were numerous 
among the many stalks of this plant. 

Near Navarro, Mendocino Countv, brush rabbits were seen to 
inhabit dense undergrowth along the maigins of the redwood and 
Douglas hr forests. This undergrowth consisted of such plants as wild 
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lilac (Ccanothus thyrsiflm us), tail-bark oak (Litliocarpus densiflora ), 
blackberry (Rubus vitifolius) and California rose bay (Rhododen- 
d)on calif onucuut). 

In San Francisco, Sail Mateo, and Santa Cruz counties this species 
lias frequently been observed along' the coastal sand dunes in asso- 
ciations of Lupmus arbor eus, Ar tcrrusia pycnocephala, and Erio- 
phyllum sta'chadi folium. On July 19, 1933, while driving along the 
coast in Santa Can/ County, fiom the town of Davenpoit to a point 



rig- 23— T\pical biusli rabbit habitat along the Sacramento River bottom land 
in Butte Count\, California. Photograph taken Oc tober t. UJ33 

nine miles north. twelve rabbits were noted. 1’he time of observa- 
tion was between (i: 10 and 6:30 iwr. whic h plat es the average speed 
ol tia\ el at twentv-seven miles per hour. Rabbits were seen as regu- 
larly neat the undergrowth in the redwood and Douglas fir forests 
along the road as on the brushy coastal side of the mountains where 
chaparral broom (Barchans pilulaus) formed the dominant cover. 

Along the inner portions of the coast range in San Mateo County, 
brushy cainons and hillsides, where thci e w ere small clearings, were 
invariably found to be inhabited by members of this species. The 
canyon floors and some of the more exposed ra\ines contained ar- 
royo willow (Sahx laswlcpis). Often growing in close association 
with this were wild rose (Rosa tali for nica), poison oak (Rhus diver- 
siloba) and blackberry, all of which provided brush tabbit shelter. 
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The scattered brush on the more open slopes consisted largely of 
chaparral broom, occasionally species of Ceanolhus and Arcfosta- 
[j/tylos were also present. Where these associations occuired near 
spi ings or seepages the sedges and rushes that fi equently grew neai by 
were penetrated by numerous labbit 1 unways. 

In the Berkeley Hills, Alameda County, brush rabbits weie ob- 
served in situations cpiite similar to those in which thev weie seen 
in San Mateo County. 



1 ijt i* j — 1 hi( kcts of willow an«1 blaikbenv which pio\ shrltfi foi biush labhits 
along the* batiks of the San Joaquin Rivet in Stanislaus Count\, California. 
Pliotogiaph taken No\emhet j. uyyi. 


Along the west side ol the* San Joaquin Ri\er. in Stanislaus and 
San Joaquin counties, this specie's was seen to inhabit the* dense 
brush which occurs < lose to the ii\ei and to the nearb\ sloughs (hg 
i>j). Brush rabbits weie ne\er observed in \en loose biush or in 
open fields, stub as weie commonly inhabited b\ cottontails in this 
same region. 

In the ext t elite innei coast lange ol western Fiesno Count v, near 
Waltham Cieek, signs ol biush labhits weie noted on c hamise-co\ - 
eied hillside's. Thev weie muc h more abundant, however, on the 
noith and east facing slopes where the brush was composed mostlv 
of snub-oak (<7i/cm ha c/h/hoah), toyon (Phot mitt at butifoha), snow- 
hern (Symfjhontarjjus albuA, buck-brush and mountain mahoganv. 
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Careful observations were made upon the habitat occupied by 
members of this species along the lower slopes of the Sierra Nevada 
in southeastern Fresno County during the month of December, 1932. 
Several snowfalls facilitated a careful determination of, by means of 
tracks, the exact regions occupied by rabbits. Signs of brush rabbits 
were noted from the lower margins of the Transition Zone, at 3000 
feet altitude, above Miramonte, down to a point in the Upper So- 
noran chaparral belt where the brush became so loosely scattered 
about as to provide an insufficient cover. At the highest locality, 
zonally, where the species was observed, there was a scattering of 
yellow pine (Pinus ponderosa) timber with an occasional incense 
cedar ( Libocedrus decurrens ). More commonly distributed were 
California black oak (Quercus kelloggii ), buckeye (Aesculus califor- 
nica), madrone (Arbutus menziesii ), and in the more shaded canyons, 
California laurel ( Umbellularia californica) and interior live oak 
(Quercus wislizenii). Intermingled w T ith and growing beneath these 
trees was a large amount of brush, consisting chiefly of buck-brush 
and scrub oak. Occurring more sparingly was manzanita (Aicto- 
staphylos spp.), coffee berry (Rhamnus californicus) and snowbeny. 
Brush rabbits were fairly abundant in this undergrowth. 

Just above this locality there was a precipitous rise to the main 
Sierra Nevada mountain mass, with a correspondingly abrupt floral 
change to a dominant yellow pine forest which was uninhabited by 
brush rabbits. Direct observation, as well as the statements of resi- 
dents, attested to this fact. At a lower altitude the Transition trees 
and shrubs were largely replaced by Upper Sonoran forms such as 
blue oak (Quercus douglasii ), buck-br ush and scrub oak. Where the 
blue oak became more dominant and the brush of a much more open 
type, as was true below 2800 feet, no signs of biush labbits weic 
noted. 

Grinnell and Swarth (1913, p. 369) mention this species in the San 
Jacinto Mountains as living in dense brush near Kenworthy. Re- 
garding their occurrence at Dos Palmos, they make the following 
comment: “Here they were in typical desert surroundings, in our 
experience a most unusual environment for the species, and due, 
apparently, to their downward dispersion from the nearby Upper 
Sonoran hills!' 
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General Habits and Behavior 

Forms , burrows and trails .— While it is probable that in some in- 
stances brush rabbits inhabit burrows, they do not appear to make 
use of such refuges for shelter to the same extent as do Audubon 
cottontails. On July 7, 1931, near Lake Merced, San Francisco, a 
brush rabbit was observed along an equestrian path in the late after- 
noon. When close approach was made to this individual it hopped 
to the base of a eucalyptus tiee nearby and disappeared into a hole 
located among the gnarled roots, which protruded above the sur- 
face of the ground. This is the only time that the writer witnessed a 
brush rabbit going into what might be termed a burrow. 

Thorough examinations of a number of thickets inhabited by 
brush rabbits invariably showed these animals to be living in forms 
in the brush. These forms sometimes were located in dense portions 
of such thickets, among accumulated leaf litter and twigs. In other 
instances thev were found in surface vegetation, such as rush, be- 
neath or close to bi ush. These forms were merely cleared spaces, the 
dimensions of which roughly corresponded to the size of the in- 
habitant. The gi ound surface of these structures was often moist and 
covered with matted leaves and dead grass. Ten such forms were 
counted in one thicket which was fifteen yards long and eight yards 
wide and was composed of manzanita, blackberry and rush. A maze 
of runways was piesent connecting these forms together. Grinnell, 
Dixon and Linsdale (1930, p. 551), referring to situations occupied 
by members of this species in the Lassen Peak region of California, 
say as follows: “On the south side of Inskip Hill, association of 
brush labbits and Streator wood tats beneath the dense scrub oaks 
seemed close, and significant in that t lie former had at least safety 
refuges, possibly breeding places, beneath the rat houses!’ 

Due to the fact that brush rabbits live almost entirely in or close 
to dense vegetation, never venturing more than a few yards from 
cover, it is only natural that runways are used to a considerable ex- 
tent. The outer entrances to these runways aie readily apparent to 
an observer in brush rabbit country. They present a rounded, tun- 
nel-like appearance. The twigs or stems which may be situated along 
such trails are either pushed aside or bitten off so as to allow suffi- 
cient room for the animals to pass in and out quickly. Where run- 
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ways lead through dense growth such as rush, the stems of these 
plants are frequently trimmed down to the suiface of the ground 
along the course of these trails, while the stems of bordering rushes 
on cither side incline toward each other so as to meet overhead and 
cover the path, thus forming a tunnel. 

The various grasses and plants around the entrances to, or adja- 
cent to runways appear never to be eaten when other food is availa- 
ble. This aids greatly in concealing these rabbit trails. Where patches 
of rush, sedge or tall grass grow around brush inhabited by these 
animals they usually contain such runways. In such cases they beat 
a marked resemblance to those of meadow mice, being, however, 
somewhat larger. 

Examinations almost invariably revealed the presence of small 
forms or pockets if runways were followed one or two feet into un- 
dergrowth. These arc “watching stations’* or. “lookout posts" where 
individual rabbits will remain for some time before coining out into 
the open to feed. They were found to contain much moi e ext \ ement 
than did the trails. In one instance feces were found to be two inches 
deep in a form of this type in San Mateo County. The ineasmements 
of a number of such lookout posts varied fiom seven and five-eighths 
by eight and five-eighths inches to thirteen and tin ee-quai tei s by 
nineteen and three-quarters inches. 

Sometimes in late winter and spring, before the annual plants 
have attained an appreciable height, runways are not mi v apparent. 
During this part of the year small protected coves aie most fic- 
quented. In late spring, as the annual vegetation becomes taller and 
provides suitable rabbit cover adjacent to the brush, runways are 
extended out farther. This seasonal variation with regard to exten- 
sion of length of runways is evident in localities where bull thistle 
and fuller’s teasel grow next to brush thic kets. When Mails su< h as 
those of cattle or deer are close to rabbit cover the runways of the 
rabbits are usually so directed as to join them. Brush rabbits were 
often noted foraging along these larger trails. 

In the middle of December, 1932, near Miramontc, Fresno 
County, on the lower, western slopes of the Sierra Nevada the writer 
found numerous trails of brush rabbits in the snow. These trails 
were quite definite and seemingly well used. Usually they led from 
one clump of brush to another, often across small clearings ten to 
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twenty feet in diameter. Seldom were solitary tracks found. Although 
feces were commonly seen along such trails they were most abundant 
at feeding sites. 

The width of a number of runways measured in San Mateo and 
Alameda counties varied from four and one-quarter to five and one- 
half inches. The farthest from brush that a definite runway was 
found to extend was ten feet. This led across an open clearing to a 
dense growth of bull thistle. The majoiity of i unways examined 
were seen to lead out Irom brush, either straight or at a slight angle, 
for a distance of two to three feet. Here they usually joined another 
trail which ran parallel to the shelter. 

Characteristic poses and movements ~ Before coming out into the 
open to feed, brush rabbits letnain a few minutes just inside the 
outer periphery of brush patches which they inhabit, apparently on 
t He lookout for signs of danger. When marginal forms, previously 
desc ribed as "watc hing stations;’ or “lookout posts)’ are present these 
stt uctuies aie used for this purpose. This was determined sometimes 
by direct obei ration and at othei times by careful approach to such 
places lioin which tabbits could be roused just prior to the time at 
which they normally emerge to forage. In sage and lupine associa- 
tions, along the coast, brush rabbits were often seen to maintain such 
watching attitudes (or as long as twenty-five minutes befote ventur- 
ing into glassy c leai ings. 

Lpon emeiging into the open, usually not more than a foot or two 
ftom brush, they lemain motionless for a few minutes watching and 
listening lor signs ol danger. After this, if nothing unusual is de- 
tected, feeding begins at the edge of the grass neatest the shelter. A 
feeding individual immediately upon hearing an unusual sound 
will cease eating and hold its head erect. The nose is often t\\ itched 
at such times, possibly to assist in catching scent of an enemy. If 
further alaimed the animal will hop towaul the brush, sometimes 
stopping within seveial I eel of cover, more often, however, disap- 
pearing completely fioin sight. Alter an individual is frightened into 
a thicket, providing it is not puisued, it is geneiallv about six min- 
utes before it again emerges into the open to feed. Likewise, even 
though it may have been out a considerable distance prior to being 
scared into the brush, feeding is resumed on the edge of the grass 
nearest the shelter. 

Brush rabbits never attempt to go into the open to elude pursuit 
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They rarely even attempt to cross small clearings under such circum- 
stances when it is possible to do otherwise. On the morning of De- 
cember 18, 1932, near Miramonte, Fresno County, the writer was 
able, by means ol a cautious approach, to gain a position which pre- 
vented a brush rabbit from returning directly to a dense thicket in 
which it lived. This animal was lorccd either to c ircle a distance ol 
some thirty-fi\e yards thtough open biush to arrive at the thicket 
from whic h it had been cut off, or to cross a small clear ing to a nearby 
patch of chaparral The latter com sc would ha\e been much the 
easier of the two, but the labbit chose to do the lornici. 

Brush rabbits in their manner ol mo\ ing about very much resem- 
ble cottontails. There is ne\ er any alter Dating movement of the hind 
legs and but little ol the lore legs. The only times that the lore legs 
are moved separately is when incli\iduals are slow Iv advancing to 
feed as thc\ gra/e on low -growing \egetation or when they are 
digging. 

Brush rabbits \ery often spend c onsider able* time sunning them- 
selves dm ing the middle ol the morning and in the late alter noon 
Although this is usually clone just inside the outer edge* ol the hi ush 
where sunlight is able to penetiate, indi\ iduals. on occasions, will 
sun themseh es a short w avs out in the open. ( )n ( )c tobei 1 1 9 >0. in 

Strawberry Canyon, Berkeley, California, a brush rabbit was seen 
to come from a w rid rose thic ket at | y rwi. \lter emerging into the 
open it nibbled grass lor several minutes close* to another feeding 
individual. A lew’ minutes later it hopped to the western side ol a 
tall clump ol wild oats situated about eight leet born the* brush 
Heie it stretched out its lore leet as a cat would and sat facing the* 
sun. The eyes were gradually c losed and the ears lowered until the\ 
were parallel to and King on the back. Occasionally the* e\es were 
opened and the ears slightly eltwatcd. This lestlul position was kept 
for almost one-half an hour. The greatest number ol indmduals 
were found sunning themselves on mornings after nights ol heavy 
log 01 rain 01 on sunny after noons follow ing 11101 nings ol rain. 

The habit ol thumping appeal s to be well de\ eloped among mem- 
ber s oi this species. This sound was most often seen to be made by 
individuals which were approached after they had lust been It ight- 
enod into shelter. When the observer remained quiet aftei a rabbit 
was first heard to thump, the animal would frequently appear to be 
unc ertain as to die sourc e of danger. Under suc h circ umstanc es an 
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individual could very often be heard thumping regularly every two 
or three minutes for some time. In one instance a brush rabbit was 
heard to keep this up for a period of twenty minutes. Occasionally 
short, noisy dashes would follow thumps. 

Rabbits living in small brush patches were never heard thump- 
ing. They were characterized by a cpiiet disappearance and noiseless 
movements. 

Relation to each othey and to other species .— Brush rabbits, while 
probably no more gregarious than various species of cottontails, 
appear to oc cur in greater numbers over given strips of habitable 
territory than do most other members of the genus Sylvilagus. In 
Golden Gate Park Stadium, San Fiancisco, where many observations 
were made on these rabbits, the writer, between July and October, 
193 j, found Lwentv-si\ brush rabbits inhabitinga strip of Austialian 
tea hedge which was ten feet wide and one-half a mile long. These 
rabbits, when seen out feeding on adjacent lawn grass, were more or 
less evenly distributed along the course of this area, never being 
giouped together in numbers, although, occasionally, several would 
feed within a few \aids of each othei. Undei these somewhat arti- 
ficial yet optimum conditions each rabbit could be said to possess an 
average territoiy one hunched feet long and. as regards shelter, ten 
feet wide. The average feeding area available to each individual 
was of com sc approximately the same length as the home tenitory 
and, noimally, not more than fifteen feet wide. Individuals were 
rarely noted out fat tiler in the open. 

Repeated observations were made upon rabbit numbers and dis- 
tribution neat Pescadero. San Mateo County, during the month of 
April, 193b. Along a section of road just south of this town condi- 
tions were verv suitable lor the piesence of members of this species. 
A strip of grass varying from five to ten feet in width, grew adjacent 
to one side of the road. Back of this was dense brush forming a line 
protective cover. Censuses of rabbits, taken regularly along this side 
of the road over a distance exactly one mile in length, repeatedly 
showed that at least twenty-nine individuals fed here. Certain lim- 
ited sections of this strip, less desirable than others, rarely proved to 
possess any feeding individuals. On the other hand, more favorable 
tracts sometimes had two or three brush rabbits close together. As 
a rule, however, they were fairly well spaced. Of the total number 
observed six were young of the year, not more than one-thircl grown 
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when lirst noted. According to these figures each animal possessed an 
open ground feeding territory roughly about 182 feet long and be- 
tween five and ten feel wide. The term open ground feeding terri- 
tory is used because feeding was probably not entirely restricted to 
these exposed, grassy situations. Certain types of sin ubbery are eaten 
to a slight extent even by those animals which have access to green 
grass in the spring. The figure given above for each individual’s I ced- 
ing territory appears perhaps a bit large in view of the lac t that cei- 
tain sections were not regularly used. On the other hand it must be 
remembered that some of the rabbits included in the count were 
young of the yeai which doubtless had not asset sought tenitorv of 
theii own. 

In no instances weie individual brush rabbits ever seen to fight .is 
a result ol intrusion by other members of the same spec les upon theii 
forage grounds. Although brush rabbits can noimally be found in 
approximately the same feeding aieas e\eiy day. as proven by ob 
servations made on ciippled and othei readily distinguishable indi- 
viduals, thev do not, so far as known, possess ten hol ies compatable 
to those of many birds wine h often will defend sue h domains against 
invasion b\ other individuals of the same species. Sometimes in 
country which affords good cover for members ol this species few 
choice feeding localities will be present. Ihulei such < iicumstances 
as many as a do/en brush rabbits may be found feeding within a few 
yards of each other in part it ularly attractive spots. 

On several oc casions brush rabbits wercobsei ved to sit lac ing eac h 
other in the open and at regular intervals jump simultaneously into 
the air. mor e or less ext hanging plac es. These ac t ions might possibly 
be interpreted as belligerent, but to the observet thev appeared to 
be playful in nature. Similai actions have been noted among black- 
tailed jack rabbits. Very often in the late afternoon individuals will 
c base eac h other around in c ii c les in the open and in and out of the 
edges of brush patches. They will suddenly stop, listen intently, and 
again lcsume such action. This behavior was obseived frequently 
throughout the year, hence it is questionable il any sexual signifi- 
cance might be attached to it, at least during the fall and winter 
seasons. 

Where black-tailed jack rabbits and Audubon cottontails oc- 
curred in biush rabbit country it was not unusual to find represen- 
tatives of all tlnee species feeding very close to each other. The 
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runways of biush rabbits weie frequently observed to be used 
by California meadow mice (Mu joins < ali joint c ns) in San Mateo 
County. 

Many birds such as California quail (Lojjhot ty\ t ahjornua ), 
white-c rowned sparrows (Zonofrirhia lencoj)hrys) and brown tow- 
bees (Pijnlo fnsens) weie noted 1 ceding very close to brush rabbits 
along the margins ol thickets. Warning calls given by these birds 
were commonly heeded by the rabbits. To cite one instance, in 
Strawben v Canyon, Berkeley, on September 12, 1930, a brush rab- 
bit was seen feeding c lose to a floc k of California quail (Lojjhot tyx 
( ahfotJiu a ) in the late afternoon. The c all notes given by these birds 
did not have any effect upon the rabbit. Suddenly a low call was 
given bv one of the buds which caused the otliet membeis of the 
flock to 1 cmain peifectlv quiet and cease feeding. Instantly the rab- 
bit lan into the brush wheie it remained until the quail resumed 
feeding. 


Food H ums 

h'cd/ng fthuc s. -Most of the rails evening and late morning feed- 
ing by membeis of this species takes place within the protective 
sheltei of biush. Wheie glass is available close to slnubberv a great 
deal of the late evening and eailv morning feeding occurs in the 
open \t these times biush labbits show a distinct pieference foi 
grassy coves along the mat gins of biush patches. 

V pi ef cm dice is likewise shown for shaded feeding places. Vicas 
aie usual 1 v selected which aie not in diiect sunlight during the 
af tei noon and mm lung pel lods of feeding. T his was very well dem- 
onstiated to the wi itei m Golden Gate Park Stadium, San Kiancisc o. 
The old lace nack which sin rounds the Stadium is approximately 
a mile atomic!, being oblong in shape with its longitudinal axis 1 mi- 
ning east and west. The inner side of this Hack is margined bv a 
hedge of \ustralian tea whic h is well inhabited bv brush rabbits. 
These animals feed almost entiielv upon lawn grass which extends 
around the Stadium as a sti ip, adjac ent to the mnei side of the hedge 
(fig. 25). On the south side of the Stadium the grass is well shaded in 
the early morning and late afternoon, dining most seasons of the 
year, by the hedge which glows behind it. On the north side, how- 
ever, it is almost continuously in diiect sunlight from sunrise to 
sunset. Counts invariably showed the greater numbei of rabbits to 
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live on the south side, even though the grass and protective vegeta- 
tion here in no ways differed from that on the north side. For ex- 
ample, on July 30, 1934, between 7:30 and 7:45 p.m. a census taken 
over the entire area showed four rabbits to be feeding on the north 
side and twenty-six on the south side. Furthermore, the four rabbits 
that were observed in the northern half of the Stadium were along 
the northwestern quarter where there was some shade in the late 



Fig. 25 -—Showing the effect of brush labbit feeding on grass adj.urnt to a hedge m 
Golden Gate Park Stadium. Note the feeding individual in the tenter of the picture 
Photograph taken September 6, 1931. 


afternoon. Sunset on this evening was at 7: 1 2 o’clock. O11 September 
23, 1934, a similar count made between 6:00 and G: 12 p.m. revealed 
six rabbits feeding on the north side and twenty-three on the south 
side. As in the previous instance the rabbits recorded ft om the north- 
ern half of the Stadium were all in the northwest quarter. Sunset on 
this day was at 5:57 o’clock. 

Sometimes seasonal changes will occur in local feeding sites. In 
one locality in San Mateo County where observations were made no 
grass was found growing within ten feet of a particular brushy tract 
inhabited by rabbits of this species. Instead, this strip between the 
brush and grassland was overgrown with fuller’s teasel (Dijjsacm 
f i 4 lion urn), a non-native annual attaining a height of three to four 
feet. From late spring until autumn this plant served for protection 
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essentially as brush would, thus affording the rabbits opportunity to 
approach sufficiently close to the grass so that the latter could be 
eaten regularly. In winter and spring, however, when little remained 
of the previous year’s stalks of fuller’s teasel, the grass that was pres- 
ent was too far distant from the brush to be sought after extensively 
by rabbits. During these months the new young teasel plants consti- 
tuted one of the print ipal items of food until they had grown suffi- 
< iently high as to permit access on the part of the rabbits to the grass 
farther out. 

Times of feeding .— ' The same factors were found to affect the daily 
periods of feeding for brush rabbits as for Audubon cottontails. 
These are season of the year, fog, rain and wind. Furthermore, a 
very definite correlation was found to exist between the various 
phases of the moon and the period of night feeding for this species. 
As in the case of Audubon cottontails times were recorded in rela- 
tion to sunrise and sunset, also the term maximum, in reference to 
population numbers, is used in the same sense (cf p. 137). 

On mornings that were normal, as regaids climatic conditions, 
biush rabbits were noted out feeding in maximum numbers fiom 
dawn until four horns after sunrise. In winter individuals were fre- 
quent l\ observed out until noon. Where feeding sites were some- 
what exposed the number of rabbits out foraging dwindled rapidly 
later than tin ee hours aftet sunrise. Afternoon feeding, in maximum 
numbers, w as found to begin at one and one-half hours before sunset 
in places that weie not too open. On daik nights this continued until 
one and thiee-foui ths hours aftci sunset. When there was a full 
moon rabbits were seen feeding in the open in numbers until four 
and one-half hours after sunset. On such occasions certain individ- 
uals were often noted out until six and one-half hours after sunset. 

Hea\y morning fog was seen to deter the appearance of brush 
rabbits in the open until it was cjuite light. Similarly, in the evening, 
low T fog caused feeding to cease at dark. Wind grcatlv interfered w ith 
leeding. T he more forceful the wind the fewer rabbits were seen 
out. This indirect ratio continued proportionately* until a maxi- 
mum point was leached in the \elocity of the wind after which no 
rabbits weie seen. When a moderate wind was blow ing in the morn- 
ing or evening feeding took place piincipally within the cover of 
loose brush. 

Heavy rain was definitely seen either to prevent rabbits from 
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emerging into the open to feed or to force them bark into cover if 
they were already feeding in the open. Light rain or drizzle affected 
the feeding of these animals in the same manner as did tog. 

Manner of feeding.— Brush rabbits rarely venture far into the 
open. Normally, when eating grass they will remain within five yards 
of shelter. The farthest that any individuals were recorded from 
cover at such times was fourteen yards. This was at dusk. Like cot- 
tontails, brush rabbits were noted iaithest out in the open in the 
very early morning and late evening. 

As is true of others of the rabbit family, members of this species 
give the appearance of creeping along when feeding on low grass. 
Where food is plentiful and the animals are undisturbed progress 
takes place slowly. When tall grass is present, as in late spring and 
summer, feeding individuals are frequently noted standing on their 
hind legs, with the foie legs limp at the sides of the body, in older to 
reach the tips of the blades foi which a prefcience is shown. This 
same posture is often assumed when feeding on sin ubbei\. The lat- 
ter type of food is chosen mostly in the late morning and afternoon 

When feeding upon roots, such as those of poison hemlock, brush 
rabbits were seen to dig with a fast alternating movement of the fore 
feet, the hind feet at such times being braced and held far forwaid. 
After the top of a root was exposed the stem was c ut off and that poi- 
tion of the root in evidence was eaten. Following this, digging was 
continued until more of the edible loot was uncoveied. Rareh weu* 
roots exposed to a depth of more than three inc lies below the surlac e 
of the ground. On one occasion a labbit was seen to carry in its 
mouth a root which it had pulled up. This was taken to a runway 
entranc e wheie it was eaten. Since the root had been dug up in an 
opening about four yards from shelter the act seemed to be pro- 
tec tive. 

Where clumps of lushes or open brush weie glowing along the 
margins of grassy clearings frequented by brush rabbits foi feeding, 
these animals frequently lemained within a yaid 01 two ol such 
sheltei, thus rendering themselves less conspicuous. 

In traveling from one foraging ground to another a loute is al- 
most always selec ted which leads through brush rathei than acioss 
openings. The greatest distance in a straight line that a single indi- 
vidual was observed to travel at any one time to arrive at a new 
feeding site was twenty-five yards. Exceptions were occasionally en- 
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countered where rabbits were seen to hop ten yards or so along the 
outer edge ol brush. 

Food plants and seasonal vauation with respect to food eaten.— 
Various edible grasses form the most important food items for this 
species throughout the greater portion of its range. Many other 
kinds ol plants, however, are consumed, especially during the late 
fall and winter months when grass is scarce or entirely lacking. 



I tl r yfi — \ buish i.ibbit m (.olden (.ate I'ai k. San Fiamiscn. Photogiaph take n 
1 >\ Mi. I iank L. Rogcis. Deiembci 17 , 1937 


In the latter part of September, 1933, along the east side of t lie* 
Sauamento River in Butte Countv. brush rabbits were obser\ed 
feeding principalis on creeping eragrostis (Etagrosti s hxpnoidc s) 
spike rush {FJeo( hat is palustns). 

In the San Francisco Bay region, more specifically in Strawberry 
Canyon, Berkeley, Golden Gate Park, San Francisco, and on the 
San Francisco Water Department propeity in San Mateo Countv. 
quite a number of different plants were seen to be eaten by brush 
labbits. Foxtail grass (Hot deuni nuninum ), soft chess grass (. Lhomus 
hot deaeeus) and oat grass (Arena fatua) were ol first pieter ence \\ hen 
and where available. Man) other species of grasses undoubtedly are 
also eaten. Dining summer, when the grass was dr) a considerable 
quantity of green herbs and shrubs was consumed. Rabbits, at this 
time were noted eating such species as wild rose (Rosa califotnica ), 
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Mexican tea ( Chenopodium ambrosioides ), sow thistle ( Sonchus 
asper) bull thistle (CAicium lance olatum ), Baccharis douglasii and 
rush (J uncus spp.). In fall these same species and, in addition, the 
roots of poison hemlock ( Conium maculatum) and the leaves and 
stems of blackberry (Rub us vitifolius) were eaten. In several locali- 
ties during fall and winter the roots of poison hemlock constituted 
the principal food supply. The soil where this plant was found grow- 
ing was generally moist and loose, hence easy to dig. The roots are 
reported to be quite poisonous blit the rabbits seemed to suffer no 
ill effects. The stems and leaves were bitten off but never eaten. 

In winter, when new green grass appeared, fewer herbs and shrubs 
were taken and grass once again lormed the dominant item of food. 
In one locality in San Mateo County, however, where green grass, 
for reasons already gi\en (p. 181 ), was unavailable until late spiing, 
fuller’s teasel (Dipsacus fullonum) was seemingly the most impoi- 
tatit food plant in winter and early spring. Around the margins of 
lakes silver-weed (Potentilla anseuna) and water pennywort (Hyd)O- 
cotyle ranunculoides) were often eaten. 

Along the San Mateo County coast in the vicinity of Pescadero, 
between February and Mav, 1936, lupine (f.upnius cn bore us), next 
to grass, constituted the most important food of brush rabbits. The 
stems were eaten principally, the leaves as a general mle being dis- 
carded. Where green clover (Trifolium invohu latum) was piesent 
it was chosen in preference to all other plants, even grass. Coyote 
brush (Baccharis pilulaiis) was seen to be eaten by rabbits on one 
or two occasions. 

Grinnell and Storer ( 1924, p. 230) state that in Maiiposa County, 
in the fall months, blue brush (Cecmothus cunealus) and wild broom 
(Hosackm glatna) form important ai tides of food for brush rabbits, 
the stems being eaten in prefeience to the leaves. 

Observations made by the present writer near Miramonte, Fresno 
County, California, at an altitude of 3500 feet, in the middle of De- 
cember, 1932, showed brush to be the only type of food eaten by 
membeis of this spec ies at this season of the yeai. The tracks of these 
rabbits in the snow were found leading to bushes of sci ub oak ( Quer- 
cus dmnosa), buck-biush (Cecmothus cunealus), red berry (Rham- 
nus crocea) and snowbeny (Syniphoriccn pus albus). The bark of the 
last thiee mentioned forms was occasionally seen to be stripped. The 
stems, however, were more commonly eaten, often to a height of ten 
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inches above the ground. The leaves appeared to be only partly 
eaten or else dropped entire upon the snow. As a general rule fresh 
feces and urine were found deposited on the snow where any lengthy 
feeding had taken place. 

Toward the end of December of this same year, along Waltham 
Creek, south of Priest Valley in western Fresno County, brush rab- 
bits were noted feeding to a considerable extent on an unidentified 
species of the genus Iinogonum . 

Judging Irom personal observations and those of other persons 
brush rabbits are adapted to subsist upon a wide variety of plants, 
depending laigely upon the availability of these species. 

Reproduction 

Bicedmg season .— The breeding season of brush rabbits, so far as 
known, is laigelv limited to that period of the year extending from 
January to June. On Januatv 1931, in Golden Gate Park, San 
Fiancisco. what appeared to be an attempt at mating between two 
indi\ iduals of this species was observed. In this instance the female, 
presumably, avoided the male bv running in small circles. This took 
place during the middle of the day. Embryo recoids are had for the 
months from Januaiy to June, exclusive of February. Young one- 
quarter grown have been taken during e\erv month horn March to 
September, and voting fiom one-thitd to one-half grown have been 
taken dining all months from February to August. All specimens 
examined, taken between October and December, inclusive, arc 
eithet completely or, as seen m some early Oc tobei -taken individ- 
uals. almost in full adult pelage. This wotdd seem to indicate that 
young are rarely born after the middle of summer. 

Rate of re fn od action . —We mav conc lude, since all early winter- 
taken specimens are in adult pelage, that but lout or five months 
elapse between birth and matin ity. 

Records indicate that in the area immediately surrounding San 
Francisco Bay the greatest number of females aie pregnant dur- 
ing Mauli, Apiil, and June. During these months, however, many 
young from one-fourth to one-third giown have been noted, show- 
ing that a certain number of young have been born earlier in the 
spring, possibly in the latter part of Februaiy. 

In the Museum oi Vertebrate Zoology thcie are 14 spec imens of 
brush rabbits taken in Marin and Sonoma counties, all in the same 
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year, between the latter part of May and the middle ol June. Six of 
these are young varying from one-third to one-hall grown, another 
is about three-fourths grown. Six more are adult females, two being 
pregnant when taken and a third having given evidence by the con- 
dition of the mammary glands that she was nursing young. This in- 
dicates two peaks to the reproductive period in this instance, one 
probably in March and another in June. 

Near Pescadero, San Mateo County, in the spring of 193b, the 
first young were seen 011 April 1. These were three individuals which 
were being carried by a weasel. They did not appear to be old 
enough to leave the nest. By the end ol the second week in April 
many young about one-fourth grown were seen out feeding in the 
evening and early morning. By the end of April most ol the young 
were about one-third grown. By the middle of May many hall-grown 
young and a few individuals barely ouc-quai ter grown were seen 

Records of 1 1 pregnant female's horn central and 1101 them Cali- 
fornia showed the mean number ol embryos per adult female to be 
3.5 with extremes of 2 and 5. 

Nests and yoi/wg.— Seemingly brush rabbi tsconstr net a nest where- 
in the young remain during the fust weeks altei birth, as do most 
other members of the genus Sylxnlagus. These nests are usually well 
concealed, so ninth so that it is only by mere accident that they are 
occasionally discovered. It is cpiite probable that at birth brush rab- 
bits possess a verv short, fine pelage, somewhat similar to that ol 
young cottontails. Mr. K. Lowell Sumner, Jr., told the present w 1 iter 
of a female captur ed in a box trap during the night ol April 10, 1933. 
in San Mateo County, which gave birth to a litter of young before 
morning. He was sure that these young brush rabbits had a fine, thin, 
silky pelage covering most of the body. The young do not open their 
eyes until several days after birth. 

On April 2, 1931, Miss Mary M. Krickson (MS) found a brush 
rabbit nest in Strawberry Canyon, Berkeley, California. Her atten- 
tion was first called to the site by the squealing of one of the three 
young occupants that was being eaten by a gopher snake. The nest 
was situated in a small, grassy dealing just a few feet from some 
brush. It was so well concealed, however, by the surrounding vege- 
tation and, additionally, by the grass plug which covered the top ol 
the nest that it would have been passed unnoticed at very c lose range 
were it not tor the squealing ol the young. Whether or not a cavity 
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had been excavated in the ground before the nest was built was not 
determined. The nest itself was composed of dry grass and rabbit 
fur and completely surrounded the young. The latter, when first dis- 
covered, were furred but did not as yet have their eyes open. Two 
days later the eyes were beginning to open. A return to the nest at 
10:00 a.m. on April 7, showed the young to be old enough to leave 
the nest and at 3:30 iwt. the same day the nest was found to be 
vacant. The plug of grass covering it had not been removed, hence 
it was not known whether they had left of their own accord or had 
been the victims of some predator. The latter suggestion seemed 
doubtful, since theie were no signs indicating any forcible removal. 

Davis (193b, p. 36) records the finding of a nest containing three 
young brush rabbits in this same general locality. As was true of the 
previously described nest this structure was out in open grassland 
some distant e from brush, and was lined with rabbit fur, presumably 
plucked hour the female parent’s body. 

Guilder (1929, p. 55) mentions taking young brush rabbits from 
woodrat huts near San Diego, California, but does not comment 
upon any nest. 

On May i.j, 1931, in Golden Gate Park, San Franc isco, the writer 
had the oppoit unity to observe a brush tabbit building a nest, lire 
animal was seen at 1:00 iwr. on a bank that was loosely overgrown 
with blue k berry \ ines next to a dumpof denser brush. It had scooped 
out a small hollow about the si/e of its body in the bank beneath 
some of the blackberry stems. During the ensuing few minutes ten 
trips weie made to a point about three feet down the incline to 
gather dead blackberry and acac ia leaves and long stems of dry grass 
which were carried back in the animal’s mouth and placed in the 
cavity. The muzzle and front feet were used in arranging the lining 
material. Undoubtedly this rabbit was constructing a nest for young, 
but, tinfoi tunately, the writer was called away tor the next two 
months and was unable to make further observations. 

Be/iavto) of young .— On March 29, 1932. a young brush rabbit that 
had been taken from the nest the previous day was received by me. 
The captor had fed it milk from a pipette several times during the 
first 24 hours of captivity, and the young animal appealed perfectly 
normal. At this time (March 28) the eyes were unopened but the 
body was almost totally baited except for the toes, the elbows, and 
axial regions of the fore legs. The labbit was estimated at this time 
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to be about a week old. Its weight at 9:30 p.m. on the day it was re- 
ceived was 45.7 grams, the hind foot measured 27 millimeters and 
the ears from the notch, 16.4 millimeters. The fur was quite short 
and closely adpressed to the body, although the guard hairs were 
quite noticeable. 

Several interesting points were observed regarding its behavior 
at this early period. The ears were in no case held erect, but lay down 
over the neck and back. Whenever it was touched it would emit a 
loud squeal and make an attempt to jump, which amounted to little 
more than a kick of the hind feet. After being fed from a dropper 
the front and hind feet were licked thoroughly. All movement about 
was very unsteady and the result of alternate movement of the fore 
and hind legs. Essentially it would be termed crawling since there 
was no indication of hopping. When resting, most of the time was 
spent on the side rather than sitting hunched up. 

On March 30, early in the morning, the fit st definite reaction to 
light was noted and this was a negative one. When an electric light 
was turned on the young rabbit attempted to hide beneath some 
cotton. On the evening of the same day the eyelids were very slightly 
opened, sufficiently so, however, to gain a reflection from the eyeball. 

During the entire period that this young individual was kept un- 
der observation it was fed milk at intervals of about two hours. 
Weights wet e not kept due to the fact that they wotdd not be indic- 
ative of the normal growth of the body under natural conditions, 
hence might be misleading. 

On March 31 , the eyes were about one-fifth open. On April 1 , the 
eyes were almost completely open and it was seen to hop for the 
first time. Evidence of reaction to motion made by the observer was 
also seen. A small amount of grass was eaten for the first time. At this 
period the animal ceased squealing when held in hand. The follow- 
ing day the eyes were completely open and hopping was resorted to 
more often than crawling. Likewise, the ears were slightly elevated. 
It is interesting to note that all during the period that the young was 
kept it could almost invariably be induced at any time to lick itself 
by stroking the fur. This is probably the normal reaction when the 
patent licks the young. 

More glass was eaten on April 2 and 3. On the latter date the fur 
appeared quite thick in contrast to the condition noted at the time 
of capture. On this date also crawling was used only when an effort 
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was made to climb over small obstacles, otherwise all travel was ac- 
complished by hopping. An accident resulted in the animal's death 
on this date, hence observations ceased. 

The amount of time required from birth until the nest is left is 
not known but judging from the above observations it would appear 
to be about two weeks or slightly over. 

On April 13, 1936, near the mouth of Pescadero Creek, San Mateo 
County, a young individual about one-quarter grown was observed 
feeding with an adult in a small grassy place close to some brush. 
The adult, presumably the mother, would not suckle the young. 
Several attempts on the part of tire latter met with rebuff and re- 
sulted in its being chased into the shrubbery. 

Natural Enemies 

Mammals .— Bobcats (Lynx rufus ), coyotes (Cams latian s) and gray 
foxes (Urocyon cmeteoat genteus) all contribute toward a reduction 
ol the brush rabbit population. Stray house cats in Golden Gate 
Park, San Franc ism, were on several occasions seen carrying off brush 
rabbits that had been freshly killed, and were also noted more than 
once stalking individuals of this species in San Joaquin County. 

On April r. rq^b, near Franklin Point. San Mateo County, Cali- 
fornia, the writer observed a long-tailed weasel (Mustela frenata 
mutuums) to earn three voting brush rabbits from their nest to 
its burrow. A separate trip was made for each of the rabbits. Dixon 
(1925, p. qr) records the finding of a brush rabbit in the stomach of 
a gray fox. 

Bnd s.— Bivant (1918, p. r s> 7 > records the presence of Sylvtlagus b. 
cinrtasccns in the stomach of a western red-tailed hawk (Butro bo - 
traits cal ants). Sumner (1929, p. 90) also mentions finding a brush 
rabbit (Syhalagtts b. cinrtasccns) in the nest of a western red-tailed 
hawk. On September 22, iqqq, near the Municipal Golf Links, Oak- 
land, California, Mr. Dawson A. Feathers (MS) saw a Cooper hawk 
(Acupitcr cooprtt) fly from the ground at 5:00 p.m. Closer investi- 
gation showed the hawk to have been feeding on a biush rabbit 
which had been freshly killed, the animal still being warm with 
blood flowing. 'lb all appearances the killing was done by the hawk 
which had punctured the thoracic cavity on the left side near the 
heart. 

Remains of brush rabbits found in barn owl ( Tyto alba) pellets 
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in the vicinity of Berkeley, California, are recorded by Hall (1927, 
p. 274) and Foster (1927, p. 246). Gunnell, Dixon and Linsdale 
(1930, p. 233) mention lemains of young brush rabbits found in 
bain owl pellets taken along the Sacramento River, north ol Red 
Bluff. Without doubt the horned owl (Bubo vn gimanus) is also 
an important natural enemy oi this spec ies. During the week of Feb- 
ruary 1 1, 1935, a pellet, thought to belong to one ol these owls and 
containing lemains of an adult brush rabbit, was iound in Stiaw- 
berry Canyon, Berkeley, by Dr. Sumnei Brooks of the Univeisity 
of California. 

On March 16,1932, in Hamilton Gulch, Beikelev, Caliloinia, 
Miss Mary M. Frickson (MS) hcaid the scpieal of a young bi ush 
rabbit. l T pcm further search it was seen that a California jav (A pltelo 
conn 1 cahformia) was pecking the young animal, which was almost 
dead and was wedged beneath the low horizontal blanches ol some 
chaparral broom (Bacchau s pi I u Ians). At about the same time (ap- 
proximately 9:15 a.m.) another squeal was heaid a short distance 
away. When the source of the last mentioned call was sought aftei. 
a California jay was found near another young rabbit. This indi- 
vidual, when touched, ran up the obset\et ’s slee\e. l T pon returning 
a few moments later to the place where the first voung rabbit had 
been found the latter was missing. Whether it had been c an ied away 
by a jay 01 some other animal during the mteiim.oi whether it had 
recovered sufficiently so as to run away was not known. 

Again in this vie initv on Marc h 28, 1932, the same observei ( f 1 it k- 
son, MS) saw T a California jay canning a small, squealing bt ush rab- 
bit in its bill. A second jay was noted at the same time pecking at 
another young rabbit which was also squealing. This labbit upon 
c loser scrutiny was seen not to have its eves open as vet. 

Reptiles .— Rattlesnakes and gopher snakes aie impoitant natural 
enemies of brush rabbits, especially when the lattei ate young. On 
May 24. 1933, Mi . E. Lowell Sumnei , Ji . (MS) found a small bi ush 
rabbit in the stomac h of a lattlesnake ( ('notalus confluent is) that was 
killed on the Alpine Cheek Ranch, San Mateo County, California. 
Mr. Sumner likewise found another small rabbit in the stomach of 
a rattlesnake taken in this locality 011 June 1 1933, and, on July 15, 

I93S* a vcr Y kttgc rattler was killed containing the posteiior half of 
an adult brush rabbit. 

In Hamilton Gulch, Berkeley, California, on April 2, 1931, Miss 
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Mary E. Erickson (MS) saw a gopher snake (Pit uo phis uitenifer) 
enter a rabbit nest containing three young which still had their eyes 
closed. The snake proceeded to pick up one of the young by the 
middle, but, when probed with a stick, dropped it and retreated 
farther into the nest out of sight. A squeal was heard a moment later 
and the head of the snake appeared with the head ol one of the rab- 
bits in its mouth. It held on to this even though it was pushed some 
distant e away from the nest by the observer . The process of swallow- 
ing took twenty minutes. The greatei part of this time being spent 
in moving the jaws o\ct the rabbit’s head. After the meal was com- 
pleted the reptile staited to go directly back to where the two other 
voting were located, but was interrupted before it succeeded in 
doing so. 
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Sylvilagus idahoensis (Merriam) 

Pigmy Rabbit 
Plate 10, figures 5, 6 

Lepus idahoensis Merriam (1891, p. 75), original description. 

Lepus ( Brachylagus ) idahoensis , Miller (1900, p. 157), new subgenus. 
Brachylagus idahoensis , Lyon (1904, p. 411); Nelson (1909, p. 275). 
Sylvilagus idahoensis, Grinnlll, Dixon and Linsdale (1930, p. 553). 

Type.— Adult male, skin and skull; No. 24045/31461, United States 
National Museum, Biological Survey collection; from Pahsimeroi 
Valley, Custer County, Idaho; collected September 16, 1890, by Ver- 
non Bailey and Dr. B. II. Dutcher, United States Army; original 
No. 1816. 

Geographic dish 1 but ion . —Occurs locally in the Great Basin re- 
gion of northeastern California. Zonal range. Upper Sonoian and 
low Transition (fig. 19). Altitudinal range, so far as known from 
specimens collec ted in California, 5000 to 5300 feet. 

Diagnosis,— Size, \er\ small, with total length of adults varying horn 
230 to 295 mm.; hind legs veiv short; hind leer compaiativeh broad and 
heavily haired; ears shoit, rounded and densely coveted with a silkv tvpe 
ol pelage, both inside and out; vibrissa? black and white; adults under- 
going but one annual molt; tail verv small, dusky above and below; 
lostrum pioportionatelv shoit and pointed; supiaorbital ptoresses mod- 
el ately large; antorbital projections of supiaoibital processes veiv long 
compared with those of other members of the genus Sxhdlagus; post- 
orbital extensions of supraorbitals instead of taj>ering to a blunt end, as 
seen in other species, are broadest distally with this end either truncate 
or slightly notched; jugals moderately slender ; brain-case relatively laige; 
anterior palatine foramina very broad posteriorly and rarelv showing 
any indication of a constriction; palatal bridge shoit, usuallv possessing 
a postero-median spine; auditory bullae comparatively large; molaii- 
form teeth relatively small; anterior surface of first upper inolariform 
tootli possessing but a single re-entrant angle; posterioi halves of the sec- 
ond to the fourth lower molar iform teeth possessing lateral diameters 
equal to about one-half of the lateral diameters of the anterior halves; 
lidge of enamel separating individual molariform teeth into anterior 
and posterior sections lacking any crenulation. 

Adult fall pelage .— The following description, which attempts to 
cover the normal range of individual variation in color, is based 
upon scries of specimens in fresh fall pelage from northeastern Cali- 
fornia and central Nevada. Subterminal band of guard hairs on top 
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of head and back varying from pale ochraceous-buff to nearly light 
pinkish-cinnamon; terminal band of black very conspicuous on some 
specimens, whereas on others it is almost entirely lacking; sides no- 
ticeably paler than back, due to reduction or absence of terminal 
band of black on guard hairs and appearance of an intermediate 
band; vibrissa? mostly black with one or two whitish whiskers; areas 
extending from sides of nose to anterior parts of circumorbital re- 
gions and from posterior parts of circumorbital regions to bases 
of ears grayish, due to combined presence of an apical band of black 
and a subterminal band of white on guard hairs; anterior outer 
parts of ears grizzled, not unlike top of head, and frequently be- 
coming blackish at tips; hairs on outer posterior parts ol eais nearly 
cinnamon-buff, becoming slightly more pinkish close to bases, 
wheieas near tips ol ears they possess an apical band of black; in- 
ner posterior parts of ears rather heavily covered with light buff- 
coloied hails, these being somewhat brighter in tone neai margins 
of ears: tops of fore legs and fore feet nearest light ochraceous-buft, 
with some of hairs occasionally possessing a terminal band of black; 
backs of hind legs above heels and tops of hind feet slightly paler 
than fore legs and fore feet; chest similar in color to sides; tail buffy 
above with hairs at tips sometimes possessing a noticeable amount of 
black tipping; underside of tail dusky; guard hairs on ventral parts 
of body nearly slate giay at base, becoming either pure white or 
slightly buffy distallv. 

Juvenile pelage .— Subterminal band of overbad s on back and top 
ol head between pale pinkish-buff and pinkish-buff; much of under- 
fur showing through this, resulting in a generally darker appearance 
than seen in the case of the adult pelage; nape cinnamon-buff; tail 
inconspicuous with the more distallv located hairs of the dorsal sur- 
face black; underside of tail duskv; tops of fore legs and hind legs 
above heels between light ochiaceous-buff and pinkish-buff; hairs on 
underside of body white, distally, except in c hest region where color- 
ation is similar to that of sides. 

Postjnvenilc pelage — Differing most noticeably from adult pelage 
in that the hairs are shorter and the general appearanc e daiker due 
to a broader terminal band of black on guard hairs of sides; posterior 
outer parts of ears and nape somewhat paler than seen in adult pel- 
age; this is true also of tops of fore legs and hind legs above heels. 

Remaiks .— An adequate discussion of the reasons for c onsidering 
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the genus Brachylagus, proposed by Lyon (1904, p. 41 1), as synony- 
mous with the genus Sylvilagus has already been given by Grinnell, 
Dixon and Linsdale (1930, pp. 555-562). Further comment by the 
present writer, who concurs in full with the opinions of the above 
authors in this regard, would be superfluous. 

Meas\n emails .— The average and extreme measurements of 6 
adult males from eastern Lassen County are as follows: Total length, 

272.0 (252-285); tail vertebras, 17.5 (15—20); hind foot, 69.7 (67-76); 
car from crown, 60.8 (59—64); basilai length, 38.9 (36.9—40.9); zygo- 
matic breadth, 27.3 (26.4- 28.2); postorbital constriction, 9.2 (8.5- 
9.5); length of nasals, 19.1 (18.2-19.6); width of nasals, 9.2 (8.4-10.0); 
length of molar scries, 9.2 (9.0-9.4); diameter of external auditory 
meatus (5 averaged), 5. 1 (4. 8-5.4); bi eadth of brain-case (5 averaged), 

20.2 (19.7-20.8); length of palatal bridge (5 avciaged), 4.1 (3. 3-4. 6). 
The axevage and extreme measinements oi 9 adult females from 
eastern Lassen County are as follows: Total length, 275.3 (230-295); 
tail vertebrae, 18.7 (15—24); hind loot, 71.7 (67—75); eai from crown, 

59.0 (56-61); basilar length, 39.3 (37.5-41.0); zygomatic In eadth, 

27.3 (26.J-28.3); postorbital constiiction, 9.5 (8.9-10.5); length of 
nasals, 18.8 (17.6-20.4); width of nasals, 9.7 (9.1-10.4); length of 
molar seiies, 9.1 (8. 8-9. 6); diameter of external auditoiy meatus, 
4.9 (4. 6-5.4); breadth oi brain-case (8 aveiagcd), 20.0 (19.4-20.6); 
length of palatal bridge, 4.0 (3. 5-4. 6). 

Weights .— The average and extreme weights oi 6 adult males from 
eastern Lassen County are 409.3 (375-435) grams. The average and 
extreme weights of 9 adult females hom eastern Lassen County are 
397.8 (246-458) grams. 

Specimens examined .— A total of 20 from the following localities: 
Lassen County: 7 miles east ol Raxendale, 5000 feet altitude, 19; 3 
miles south of Ravendale, 5300 feet altitude, 1. 

LIFE HISTORY 
Habi i at 

The pigmy rabbit, the smallest known member of the Leporidie, 
is not only limited in a spatial sense with respect to its geographic 
range but is also strictly confined to one very definite type of environ- 
ment. Individuals of this species have been observed only in locali- 
ties where sagebrush ( Artemisia tiidentata) is dominant. To be even 
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more specihc, it may be stated that sagebrush of a particularly tall 
type, growing in dense chimps, is usually an essential ecological fac- 
tor requisite for the presence of the species (fig. 27). 

Grinned, Dixon and Linsdale (1930, p. 553) characterize areas 
wherein pigmy rabbits were observed in eastern Lassen County, as 
possessing huge patches of tall, densely growing sagebrush with the 
leaves matted at the bases of the bushes. Dice (1926, p. 27) found 



i\<» 27 I. ill s.i"t‘l>uish mh.ibiu <.1 b\ |>mui\ l.ibhiis. m\ nnl<*s t'.H ol Raw.’iuhili', 
1 .<ss< n ( ounn , ( .iliioinia 1*1 ic*t< i apli taken Ot tuber 2 19*0 


these labbits in a similai situation, saving as follows: “This species 
was tound only in one rest l it ted area ten miles north of Baker, Baker 
Countv, Oiegon, in late June. This was in a patch of old sagebrush, 
lout to six leet in height, growing on the gently sloping, alluvial 
Ian of a small ravine debouching into a broad valley. This patch of 
high sagebrush was about fifty yards in width on the aveiage, about 
three hunched yards long, and was surrounded by low sagebrush 
ol the genet al region!’ 

The above cl esc 1 iptions are typical of places wheie the writer 
found pigmv rabbits on the south edge of the Madeline Plains, east 
of Ravendale, Lassen County, in October, 1931 (fig. 28). Two “colo- 
nies” of these animals were located. One of these was situated in a 
ravine where the floor broadened out to a width oi approximately 
thirty yards before coming down onto the plains. The bushes of A r- 
temisia were much taller and more matted at their bases on the flat 
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ravine bottom where the rabbits were noted than was true of those 
seen growing on the canyon walls on either side. The second “coiony” 
was found on the very edge of the plains proper, approximately one- 
half mile north of the above described location. A similar type of 
sagebrush, although somewhat less matted basally, was encountered 
here, covering an area about one hundred yards in length and one- 
third that distance in width. The surrounding area, grown over with 



Fig. 2S. — Tei ntoi y inhabited by pigmy rabbits, six miles east of Ravendale, 
Lassen County, California. Photograph taken Octobei 23, 1931. 


rabbit brush ( Chrysothamnus nauseosns) on one side, short sage- 
brush on another, and old sagebrush growing on rocky ground on a 
third side, was devoid of pigmy rabbits. The tall sage was found only 
wlieie the soil was loamy in texture and almost entirely lacking in 
rock. 

In big Smoky Valley, near Millett Post Office, Nye County, Ne- 
vada, this species was seen to inhabit patches of tall sagebrush (Lins- 
dale, MS). 

While pigmy rabbits are probably not always limited to sagebrush 
of this tall type, field records have shown this to be true in nearly 
every instance of observation. The quality of the soil is undoubtedly 
an important distributional factor for this species although little in- 
formation is at hand regarding its influence. If, as has been supposed 
by some authors, pigmy rabbits dig their own burrows, alluvial silt 
or loam free from rock would seem to be preferable to clay-like. 
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rocky or gravelly ground. The former type of soil is that in which 
tall sage is generally found. It appears more likely, however, that 
the shelter afforded by these localized patches of taller sage account 
for its association with this diminutive species of rabbit which is not 
equipped with the power of rapid locomotion for more than short 
distances. 

General Habits and Behavior 

Burrows are regularly used by members of this species. Whether 
these places are used exclusively or not in preference to forms is 
not definitely known. Anthony (1913, p. 23) says that 14 Where their 
favorite conditions prevail, none were seen at burrows, and I think 
that here the thick brush affords ample protection and the surface 
form answers all the requirements for a home, at least during the 
summer. In such a spot, rabbits when seen were always started from 
under the brush and rarely did I drive one to a burrow, as the animal 
would double and turn and seek to hide in the brush, a proceeding 
he would not be apt to icsort to if he had a burrow nearby in whit h 
he was accustomed to seek refuge!’ Based upon personal observations 
on the behavior of members of this species as well as upon several 
forms of cottontails, the writer is inclined to disagree with the last 
statement made above. Most rabbits are rather wary about running 
directly into their bunows when closely followed. Pigmy rabbits 
have been observed to run out of their burrow entrances lather 
than enter when suddenly frightened. This appears to be a protec- 
tive type of behavior resorted to in order that inquiry or pursuit may 
be directed away from their homes. 

Burrows are usually located at the bases of sage clumps (fig. 29). 
Thev are seldom of any great length and geneially have two en- 
trances. One burrow, excavated in eastern Lassen County, proved to 
be eight and one-half feet in length from one entrance to the other. 
Two side tunnels led off from the main tunnel. One of these was a 
short, blind pocket. The other branched into two parts, one of these 
being a blind pocket, the other an old entrance which had been 
plugged with earth. The deepest part of this burrow was twenty-six 
inches below the surface of the ground. The average height and 
width of the tunnels was six and four inches, respectively. Feces and 
small pieces of sagebrush were found in the burrow but no nest was 
present. Grinnell, Dixon and Linsdale (1930, p. 553), discussing bur- 
rows occupied by members of this species in eastern Lassen County, 




l ig. 29.— Mouth of a pigmy labbit buuow, six miles cast c»i 
Ka\cnclalc, Lassen Count), California. Photogiaph taken Otto 
ber 24. 1931. 


With regard to the appaient colonial habits ol these animals it is 
the writer’s opinion that this is more accidental than it would at 
fust appear. The habitat in which the pigmy rabbit is found, that 
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is, the tall sagebrush association, is not of common occurrence. If 
these tall sage patches were more extensive, or, on the other hand, 
the rabbits themselves were not so limited to this restricted type of 



Ittf 3o — l*ij*m\ lahbit Hacks in iiesh snow, six milts east ol 
Rawntlalr. Lassen (‘mints, California. Photogiapli taken Ocio- 
be i 2(>, 1931. 


environment this species would likely appear no more colonial than 
Nuttall cottontails, which occur within the same general area. 

It is not known whether these rabbits follow definite trails. Their 
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manner of hopping resembles that of other rabbits, but, due to their 
small size, they do not appear to bound into the air as do members 
of most other leporid species. Measurements of tracks made in the 
snow showed that when running across small clearings in the brush 
footprints average about twenty-two inches apart. Imprints of the 
hind foot varied from two and one-half to two and three-fourths of 
an inch in length (fig. 30). 

Regarding the association of pigmy rabbits with other members of 
the Leporida 1 Anthony (1913, p. 23) says as follows: “Young cotton- 
tails and black-tail rabbits were seen in the same thick cover with 
Brachylagus. . . .” 

Food Haiwi s 

The food of these rabbits, so far as known, consists almost entirely 
of sagebrush. This, of course, is the most abundant form of vegeta- 
tion in localities wheie this mammalian species occurs. Possibly, in 
the spring of the year, certain annual plants which are present may 
also be eaten. In eastern Lassen County, in the fall ol 1931, tracks 
followed by the writer in the snow indicated that pigmy rabbits will 
travel as fai as thirty-eight yards from their bunows to feed. One cir- 
cuit made by a Imaging individual measuied approximately ninety 
yards although this animal was never more than one-third of this 
distance in a straight line from the hole in which it lived. Pieces of 
cut sagebrush and tracks on the sin fac e ol a liesh fall ol snow c leaily 
indicated that this animal had stopped several times to feed. On a 
number of occasions feces and urine wete found deposited in places 
where individuals had fed. 

Feeding takes place during the early morning and evening hours, 
and also to a considerable extent at night. Anthony (1913, p. 23) in 
speaking of the habits of pigmy rabbits in Malheur County, Oregon, 
says: “I could be as reasonably certain of seeing Brachylagus in the 
daytime as I could of finding Sylvilagus, and the same feeding habits 
and hours seem to apply to one as to the othei 

On October 26, 1931, on the Madeline Plains, Lassen County, the 
writer observed many tracks of this species at dawn. As it had snowed 
the night before until after midnight these tracks were necessarily 
made by individuals which had been out foraging before dawn that 
morning. 
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Reproduction 

Judging from what little information is now at hand the writer 
is led to believe that the breeding season of the pigmy rabbit is lim- 
ited to the spring of the year. Two pregnant females collected by Mr. 
William B. Davis on May 28 and 30, 1934, respectively, near Riddle, 
Owyhee County, Idaho, each contained six embryos. Those of the 
first-taken female measured sixty millimeters in length andof the last 
seventy millimetcrs.These were, in the collector’s estimation, nearly 
ready for birth. They w^re entirely naked. A female taken by Miss 
Annie M. Alexander at Bell’s Ranch, Reese River, Nye County, 
Nevada, on June 4, 1925, contained six embryos. The following day 
three young, between one-half and one-third grown, were taken at 
this same locality. 

Individuals approximately half-grown or less have been taken 
during the months of June and early July. Dice (1926, p. 28) men- 
tions several small young seen between June 20 and 26, north of 
Baker, Baker County, Oregon. 

In the collection of the Museum of Vertebrate Zoology are a large 
number of specimens repiesenting this species, taken in December 
and January. Every one ol these is in adult pelage thus indicating 
the impiobability of \oung being born in the fall of the year. 

Natural Enemies 

Little ol a definite nature is known concerning the enemies of this 
species. It is probable, however, that many of those tonus which prey 
upon other memhets ol the genus also take toll from the pigmy rab- 
bit populations. Bore II and Ellis (1934, p. 42) mention finding the 
remains of a pigmv rabbit in the nop of a long-eaied owl (Asio 
u'ihonianm). 
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PLATE 1 
(Natural si/e) 

JLepus toivnsendu toumsendii Bachman. Adult male. No. 47067, Mus. 
Vert. Zodl., from Virginia, Bannock County, Idaho. 

1 . Dot sal view. 

2 Ventral view. 
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PLATE 2 
(Natural size) 

i, 2. l.epns u'ashmgtomi klamathenus Merriam. Adult male. No. 32186, 
Mils. Vert. Zook, from McCloud, Siskiyou Couim, California. Doisal and 
vential \ie\vs. 

3 1 4. 1 .rpus wastungtonii tahoensts On. Adult male. No. 37522, Mus. 
Vert. Zook, fiom neat Tahoe Cits, Placer Counts, California. Dorsal and 
sential views. 
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pla i r: 3 

(Natmal si/e) 

1 .Jcpus ( a! ifontn u\ t ahftn nit us (»ra\ Adult male, No. |8ii, ('alii. 
Acad. Sci . liom Red li l nil . lehaina Couiii>, California. Doi sal view. 

2 Lepus lahf onui u\ nt fun (Isotin Bac hin.m. Adult male. No. 1028, Call! . 
Acad. Sti . horn Buitonw dlow, Kem Count), Calilornia. Dot sal view 

3 I rpu\ cttJtfnniicus brnnettu (day. Adult male. No. 6808 , Calil. Acad. 
Set., Irotn Sail Mateos. San Die^o Count\, Calilornia. Dot sal \ iew. 

4. I^cpus < alifoniK ns drset fa 0U1 Meat ns. Adult male. No. 10682, Mus. 
Vett./ool , 1 10111 Needles, San Bet naidiuo Coimt\ . Caldoi 111a. Dot sal view. 
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PLATE 4 
(Nat in al size) 

\.Lepu\ (aliforntcus cahjoi nicus Gray. Adult male, No. 4811, Calil. 
Acad. Sci., from Red Blufl, Tehama County, California. Vential view. 

2. I.rpus rafiforntcus ruhnrdsoiut Bachman Adult male, No. 1028, 
Calil. Acad. Set., horn Buttomv lllow, Kern County, California. Ventral 
\ iew. 

3. I- r pus laltforfiicus bcnnettn Giav. Adult male. No. 68h8. Calil Acad 
Sci., from San Marcos, San Diego County, California \ential v ieu . 

4 • I A'p 11 v toliforiticus descrtuola Meains. Adult male. No. 1 0(182. Mus 
Veit. /ool., ftom Needles, San Betnaidino County, C.aldornia Vential 
\ ieu . 
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PLATE 5 
(Natural size) 

i, 2. Sylvilagus nuttalhi nuttallii (Bachman). Adult male. No. 5073, 
Calif. Acad. Sci , ftom Eaglevillc, Modoc County, California. Doisal and 
\ entral views. 

3, 4. Sylvilagus nuttalhi grangeri (Allen). Adult male, No. 37233, Mus. 
Vert. Zool., from Austin, Lander County, Nevada Doisal and vential 
\ iews. 
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PI . A I I (> 

(Natuial si/e) 

l Sylmlagus a ml ubouu ami ubonu (llaild). Adult malt*, No i j, M us. 
Veit. Zool , horn near Gluco. Ilutte Count\, Calitorma. Doisal \iew 

2. Sylinlagus a mlubomi ivilhtola Nelson. Adult inale, No 990. Calif 
Acad. Sci., 1 mm But tonw illo\\ , Kent Count), Caliloima Doisal \ie\\. 

3. S\h>il(if>u\ audubtnut sant tuhc&i Mdlci. \tlult male. No (>873, Cald. 
Acad. Sci . Itoin Mai cos, San Diego Counts, Caliloima Doisal view 

\. Sylmhigus aiuliibomi anzon/r Allen Adult male. No. f» 1 ()(«), Mus 
\ r ei L. Zool., hotn Coloiado Ri\c*i. \\ miles east ol Se.11 c hliglit , Claik 
Count \. Nesada Doisal view 
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PLATE 7 
(Natural size) 

1. Sylvilagm audubonii audubonii (Baird) Adult male. No. 5991 Mus. 
Vert. Zool., from ncai Chico. Butte County, California. Ventral view. 

2. Svhdlagus audubonii valhcola Nelson. Adult male. No. 990, Calif. 
Acad. Sci., from Buttonwillow, Kern Countv, California. Ventral view. 

3 Sylvilagus audubonii sanctidicgi Miller. Adult male. No. 6873, Calif 
Vtad. Sti., from San Marcos, San Diego County, California. Ventral view. 

4. Sylvilagm audubonii artzomr Allen. Adult male. No. 61909, Mus. 
Veit. Zool., from Colorado River, 14 miles east of Searchlight, Claik 
Countv, Nevada Ventral view'. 
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PLATE 8 
(Natural size) 

i, a. Sylvihigm bachmam ubrruolm (Millet). Adult male, No. 3888, 
Calif. Aiacl. Sci M hom Requa, Del None Count), California. Dorsal and 
vential views. 

Sylvilfifrtis bathmani trimmer Oir. Adult male, No. 3(1932, Mus 
Vert. Zool,, lioni Manton. 'leliuma Count \. C aliloima. Dois.d and vential 
\ iews. 

5, 6. Sylvilagus bat /imam manftosfr Cnnnell and Stoiei \dult male. 
No. 23(120, Mus. Veit Zool . from Vaiain, Mauposa Count \. California. 
Doisal «iiid \ential \iews 
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PLATE 9 
(Natural size) 

1 , a. Sylvtlagm bachrnani ripen ins Ori . Adult male. No. 55133. Mus. 
Vert. Z00L, from near Vernalis, Stanislaus County, California. Dorsal and 
vential views. 

3, 4. Sylvtlagm baefunant manorhinus Orr. Adult male. No. 63393, Mus. 
Vert. Z06I., from neai Poitola. San Mateo County, Calitornia. Dotsal and 
vential views. 

5.6, Svlvilagm bachrnani bachrnani (Watei house ' ). Adult male. No. 357, 
Calif. Atad. Sci., iiom Montetev, Montciev Comm, California. Dorsal 
and \ential \ lews. 
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PLATE 10 
(Natural size) 

i , 2. Sylvtlagus bachmani virgulti Dice. Adult male, No. 55128, Mus, 
Vert. Zool., from Waltham Cteek, southeast of Piiest Valley, Fiesno 
Counts, California. Dorsal and ventral views. 

3, 4. Sylvilagns bachmani cinerascens (Allen). Adult male, No 3679, 
Mus. Vert. Zool., from Escondido, San Diego County, California. Doisal 
and ventral views. 

5, (>. Sylvilagus idahoensis (Miller). Adult male. No. 36358, Mus. \eit. 
Zool., from neat Ravendale. Lassen Comnv, California Doisal and ven- 
tial views. 
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